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(54) METHOD AND CIRCUIT FOR DRIVING ELECTROOPTICAL DEVICE. ELECTROOPTICAL DEVICE AND 
ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a high quality gradation display by 
binarizing a signal applied to a data line. 

SOLUTION: A data conversion circuit 300 generates a binary signal Ds 
instructing the application of the signal turning on respective pixels 100 or 
the signal turning off them in respective plural pieces of sub^elds dividing 
one frame. A data line drive circuit 140 receives the binary signal Ds, and 
applies a voltage turning on the pixel or the voltage turning off it at every 
sub-field dividing one field, and is provided with two kinds or above of the 
voltages turning on, and the weighting at every sub-field is performed by 
the voltages. Thus, a minimum sub-field period is secured longer, and the 
binary signal applied to the pixel is written In surely. 
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* NOTICES * 

Japcm Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drive method of the electro-optics equipment characterized by to have the voltage of the voltage which 
receives the gradation data of each pixel for one screen for every frame, impresses the voltage made the voltage which is 
the drive method of the electro-optics equipment which carries out the on-off drive of each pixel based on these 
gradation data, and divided one frame, and which turns ON a pixel for two or more subfields of every, or OFF, and 
makes the aforementioned ON two or more kinds. 

[Claim 2] Each of two or more subfields which are the drive circuits of the electro-optics equipment which drives each 
pixel which received the gradation data of each pixel for one screen for every frame, and was arranged corresponding to 
each intersection with two or more data lines and two or more scanning lines based on these gradation data 
characterized by providing the following, and divided one frame The data-conversion circuit which generates the binary 
signal which directs impression of the voltage which makes each pixel the voltage or OFF tumed ON based on 
gradation data The scanning-Une drive circuit which supplies the scaiming signal which enables voltage impression to a 
pixel from the data line one by one to each of the aforementioned scanning line for every aforementioned subfield The 
data-line drive circuit which supplies the data signal for impressing the voltage made the voltage which turns ON the 
aforementioned pixel based on the binary signal generated in the aforementioned data-conversion circuit, or OFF while 
the aforementioned scanning signal is supplied to the aforementioned scanning line to the aforementioned data line 
Voltage means for switching which switch the voltage which turns ON the aforementioned pixel 
[Claim 3] The drive circuit of the electro-optics equipment according to claim 2 characterized by having reversed the 
arrangement on the time-axis of the aforementioned subfield which impresses voltage, and reversing the arrangement on 
the time-axis of the aforementioned subfield also periodically by the adjoining aforementioned pixel. 
[Claim 4] Each of two or more subfields which are electro-optics equipment which is characterized by providing the 
following, and which has two or more pixels arranged corresponding to each intersection with two or more scanning 
lines and two or more data lines, and divided one frame The data-conversion circuit which generates the binary signal 
which directs impression by the voltage which makes each pixel the voltage or OFF tumed ON based on gradation data 
The scanning-line drive circuit which supplies the scanning signal which enables voltage impression to a pixel from the 
data line one by one to each of the aforementioned scaiming line for every aforementioned subfield The data-line drive 
circuit which supplies the data signal for impressing the voltage made the voltage which turns ON the aforementioned 
pixel based on the binary signal generated in the aforementioned data-conversion circuit, or OFF while the 
aforementioned scanning signal is supplied to the aforementioned scanning line to the aforementioned data line Voltage 
means for switching which switch the voltage which tums ON the aforementioned pixel 

[Claim 5] Electro-optics equipment according to claim 4 characterized by having reversed the arrangement on the time- 
axis of the aforementioned subfield which impresses voltage, and reversing the arrangement on the time-axis of the 
aforementioned subfield also periodically by the adjoining aforementioned pixel. 

[Claim 6] The aforementioned pixel is electro-optics equipment according to claim 4 characterized by providing the 
opto electronics material pinched between the pixel electrode, the counterelectrode which countered the aforementioned 
pixel electrode, and the aforementioned pixel electrode and a counterelectrode, and the switching element which 
impresses the data signal supplied through the aforementioned data line by giving a scanning signal through the 
aforementioned scanning line to the aforementioned pixel electrode. 

[Claim 7] Electro-optics equipment according to claim 4 characterized by providing the following The aforementioned 
pixel is a pixel electrode. The counterelectrode which coimtered the aforementioned pixel electrode The opto electronics 
material pinched between the aforementioned pixel electrode and the coxmterelectrode The selection circuitry which 
chooses either the voltage which tums on the aforementioned pixel, or the voltage to turn off according to the data 
signal memorized by the memory which memorizes the data signal supplied through the aforementioned data line by 
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giving a scanning signal through the aforementioned scanning line, and the aforementioned memory, and is impressed 
to the aforementioned pixel electrode 

[Claim 8] Electro-optics equipment according to claim 4 to 7 characterized by carrying out level reversal of the 
aforementioned binary signal according to the level impressed to the aforementioned counterelectrode. 
[Claim 9] Electro-optics equipment according to claim 4 to 7 characterized by reversing the level of the voltage which 
maintains uniformly the level impressed to the aforementioned counterelectrode, or is made to carry out level reversal 
periodically, and tums ON the aforementioned pixel on the basis of the level impressed to this coxmterelectrode for 
every fixed period. 

[Claim 10] It is electro-optics equipment according to claim 7 which the aforementioned voltage means for switching 

have two or more voltage change circuits corresponding to each of two or more aforementioned scanning lines, and is 

characterized by each voltage change circuit switching voltage which tums ON the aforementioned pixel in the timing 

which synchronized with a scanning signal being supplied to the scanning line concerned. 

[Claim 1 1] Electronic equipment characterized by having electro-optics equipment according to claim 4 to 10 as 

display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the drive method, the drive circuit, electro- 
optics equipment, and electronic equipment of the electro-optics equipment which performs a gradation display control 
by PDM. 
[0002] 

[Description of the Prior Art] Electro-optics equipment, for example, the liquid crystal display using liquid crystal as an 
opto electronics material, is widely used for a display, a liquid crystal television, etc. of various information 
management systems as a display device which replaces a cathode-ray tube (CRT). 

[0003] Here, the electro-optics equipment by the conventional technology is constituted as follows, for example. That is, 
conventional electro-optics equipment consists of opto-electronics-material slack liquid crystal with which it filled up 
between the pixel electrode arranged in the shape of a matrix, the element substrate in which a switching element like 
TFT (Thin Film Transistor : TFT) connected to this pixel electrode etc. was formed, the opposite substrate in which the 
coimterelectrode which counters a pixel electrode was formed, and both [ these ] substrates. And in such composition, if 
a scanning signal is impressed to a switching element through the scanning line, the switching element concemed will 
be in switch-on. If the picture signal of the voltage according to gradation level is impressed to a pixel electrode through 
the data line in the case of this switch-on, the charge according to the voltage of a picture signal will be accxmiulated at 
the liquid crystal layer between the pixel electrode concemed and a counterelectrode. Accumulation of a charge [ in / 
the liquid crystal layer concemed / considering the switching element concemed as an OFF state ] is maintained by the 
own capacitive, own storage capacitance, etc. of a liquid crystal layer after a charge storage. Thus, each switching 
element is made to drive, and if the amount of charges to store up is controlled according to gradation level, since the 
orientation state of liquid crystal will change for every pixel, concentration will change for every pixel. For this reason, 
the gradation display of a liquid crystal display is attained. 

[0004] Since some periods are sufficient as storing up a charge in the liquid crystal layer of each pixel, while choosing 
each scanning line as the 1 st one by one by the scanning-line drive circuit, under the present circumstances, by the 
selection period of the scanning line [ 2nd ] The time-division-multiplex drive which commxmalized the scanning line 
and the data line about two or more pixels is attained by composition which samples the picture signal of the voltage 
according to gradation level to the data line which chose the data line one by one and was chosen as the 3rd by the data- 
line drive circuit. 
[0005] 

[The technical problem which invention will solve and to carry out] However, in the liquid crystal display by the 
conventional technology, the picture signal impressed to the data line corresponding to gradation level is an analog 
signal. For this reason, electrical circuits, such as a D/A-conversion circuit and an operational amplifier, will be needed 
for the circumference circuit of electro-optics equipment, and the increase in the cost quantity of the whole equipment or 
power consumption will be invited to it. Furthermore, since it originates in properties, such as these D/A-conversion 
circuits and an operational amplifier, and heterogeneity, such as various kinds of wiring resistance, and display 
nonuniformity occurs, there is a problem that a quality display is very diflScult, and it becomes remarkable when 
performing a high definition display especially. 

[0006] The place which this invention is made in view of the situation mentioned above, and is made into the purpose is 
to offer the electro-optics equipment in which a quality and high definition gradation display is possible, its drive 
method, its drive circuit, and electronic equipment using this electro-optics equipment fiirther. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st invention receives the 
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gradation data of each pixel for one screen for every frame. It is the drive method of the electro-optics equipment which 
carries out the on-off drive of each pixel based on these gradation data. The voltage made the voltage which divided one 
frame, and which turns ON a pixel for two or more subfields of every, or OFF is impressed, and it is characterized by 
having the voltage of the voltage made the aforementioned ON two or more kinds. 

[0008] As a result of carrying out PDM of the impression period of the signal which turns on a pixel (OFF) in one frame 
according to the gradation data of the pixel concerned according to this 1st invention, the gradation display by control of 
an effective-voltage value will be performed. Under the present circumstances, in each subfield, since what is necessary 
is just to direct ON or OFF of a pixel, a binary signal can be used as an indication signal to a pixel. Therefore, in this 
invention, since the impression signal to a pixel turns into a digital signal, as a result of stopping the display 
nonuniformity resulting from heterogeneity, such as an element property and wiring resistance, a quality and high 
definition gradation display is attained. 

[0009] Moreover, in this invention, since it has the voltage of the voltage which turns ON a pixel in a subfield two or 
more kinds, the number of a subfield can be lessened compared with the case where the voltage of a subfield is set up 
with one value, and even if it is a subfield in the mitiimxjm period, the period can be secured comparatively long. 
Consequently, the data signal corresponding to gradation level can be certainly written in each pixel, and tiie gradation 
display control by the electro-optics equipment concemed can be performed correctly. 

[0010] In addition, by this invention, it uses in implications called the period taken to form the raster picture of one 
sheet a horizontal scanning and by carrying out a vertical scanning in one frame synchronizing with the horizontal 
scaiming signal and the vertical-scanning signal. 

[001 1] Moreover, the 2nd invention receives the gradation data of each pixel for one screen for every frame. In each of 
two or more subfields which are the drive circuits of the electro-optics equipment which drives each pixel arranged 
corresponding to each intersection with two or more data lines and two or more scanning lines based on these gradation 
data, and divided one frame The data-conversion circuit which generates the binary signal which directs impression of 
the voltage which makes each pixel the voltage or OFF turned ON based on gradation data, The scanning-lme drive 
circuit which supplies the scanning signal which enables voltage impression to a pixel from the data line one by one to 
each of the aforementioned scanning line for every aforementioned subfield, The data-line drive circuit which supplies 
the data signal for impressing the voltage made the voltage which turns ON the aforementioned pixel based on the 
binary signal generated in the aforementioned data-conversion circuit, or OFF while the aforementioned scanning signal 
is supplied to the aforementioned scanning line to the aforementioned data line, The drive circuit of the electro-optics 
equipment characterized by providing the voltage means for switching which switch the voltage which turns ON the 
aforementioned pixel is offered. 

[0012] This 2nd invention embodies the 1st above-mentioned invention as a drive circuit of electro-optics equipment, 
and does so the same effect as the 1st above-mentioned invention. 

[0013] Moreover, it is desirable to reverse the arrangement on the time-axis of the aforementioned subfield which 
impresses voltage, and to reverse the arrangement on the time-axis of the aforementioned subfield also periodically by 

the adjoining aforementioned pixel. 

[0014] Next, the 3rd invention is electro-optics equipment which has two or more pixels arranged corresponding to each 
intersection with two or more scanning lines and two or more data lines, and is set to each of two or more subfields 
which divided one frame. The data-conversion circuit which generates tiie binary signal which directs impression by the 
voltage which makes each pixel tiie voltage or OFF turned ON based on gradation data. The scanning-Une drive circuit 
which supplies the scanning signal which enables voltage impression to a pixel from the data line one by one to each of 
the aforementioned scanning line for every aforementioned subfield. The data-line drive circuit which supplies the data 
signal for impressing the voltage made the voltage which turns ON the aforementioned pixel based on the binary signal 
generated in the aforementioned data-conversion circuit, or OFF while the aforementioned scanning signal is supplied to 
tfie aforementioned scaiming line to the aforementioned data line. The electro-optics equipment characterized by 
providing the voltage means for switching which switch the voltage which turns ON the aforementioned pixel is 
offered. 

[0015] This 3rd invention embodies the 1st above-mentioned invention as electro-optics equipment, and does so the 
same effect as the 1st above-mentioned invention. 

[0016] Moreover, it is desirable to reverse the arrangement on the time-axis of the aforementioned subfield which 
impresses voltage, and to reverse the arrangement on the time-axis of the aforementioned subfield also periodically by 
the adjoining aforementioned pixel. 

[0017] In the mode of 1 of this 3rd invention, the aforementioned pixel possesses the opto electronics material pinched 
between the pixel electrode, the counterelectrode which countered the aforementioned pixel electrode, and the 
aforementioned pixel electrode and a counterelectrode, and the switching element which impresses the data signal 
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supplied through the aforementioned data line by giving a scanning signal through the aforementioned scanning line to 
the aforementioned pixel electrode, 

[0018] In other modes of this invention moreover, the aforementioned pixel The opto electronics material pinched 
between the pixel electrode, the counterelectrode which countered the aforementioned pixel electrode, and the 
aforementioned pixel electrode and a counterelectrode, The memory which memorizes the data signal supplied through 
the aforementioned data line by giving a scanning signal through the aforementioned scanning line, The selection 
circuitry which chooses either the voltage which turns on the aforementioned pixel, or the voltage to turn off according 
to the data signal memorized by the aforementioned memory, and is impressed to the aforementioned pixel electrode is 
provided. 

[0019] In the electro-optics equipment concerning this invention, it is desirable to carry out level reversal of the 

aforementioned binary signal according to the level impressed to the aforementioned counterelectrode. 

[0020] Moreover, it is desirable to reverse the level of the voltage which maintains uniformly the level impressed to the 

aforementioned coxmterelectrode, or is made to carry out level reversal periodically, and turns ON the aforementioned 

pixel on the basis of the level impressed to this coimterelectrode for every fixed period. 

[0021] Furthermore, the aforementioned voltage means for switching have two or more voltage change circuits 

corresponding to each of two or more aforementioned scanning lines, and, as for each voltage change circuit, it is 

desirable to switch voltage which turns ON the aforementioned pixel in the timing which synchronized with a scanning 

signal being supplied to the scanning line concemed. 

[0022] By considering as such composition, voltage impressed to a pixel can be altemating-current-ized, and 
degradation of quality of image can be prevented. 

[0023] This invention manufactures or sells above-mentioned electro-optics equipment itself alone, and also can be 
carried out in the mode of manufacturing or selling it, using this electro-optics equipment as the electronic equipment 
which it had as display. 
[0024] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained with reference to a 
drawing. First, the electro-optics equipment concerning this operation gestalt is liquid crystal equipment which used 
liquid crystal as an opto electronics material, an element substrate and an opposite substrate keep a fixed gap mutual, 
and are stuck so that it may mention later, and it has the composition that opto-electronics-material slack liquid crystal is 
pinched by this gap. Moreover, with the electro-optics equipment concerning this operation gestalt, a semiconductor 
substrate is used as an element substrate and a circumference drive circuit etc. is formed here with the transistor which 
drives a pixel. 

[0025] <the drive method of the electro-optics equipment in this operation gestalt> - in order to make easy first an 
imderstanding of the equipment concerning this operation gestalt, the drive method of the electro-optics equipment by 
this operation gestalt is explained 

[0026] Generally, in liquid crystal equipment using liquid crystal as an opto electronics material, the relation of the 
voltage and the permeability (or reflection factor) which are impressed to a Uquid crystal layer has a relation as shown 
in drawing 5 , if the normally black mode in which a black display is performed in voltage tfie state where it does not 
impress is taken for an example. That is, permeability increases nonlinear and is saturated as the voltage actual value 
(the pulse width of ON state voltage is changed seting voltage as constant) to a liquid crystal layer increases. In 
addition, with permeability here, the minimum value and the highest value of the amount of transmitted lights are 
normalized as 0% and 100%, respectively. 

[0027] Here, the gradation (shade) data in which the electro-optics equipment concerning this operation gestalt shall 
perform 64 gradation displays, and is shown by 6 bits shall direct the permeability shown in this drawing, respectively. 
Under the present circxmistances, when voltage impressed to a liquid crystal layer in each permeability was set to VO- 
V63, respectively, in the former, it had become the composition of impressing such voltage VO - V63 the very thing to a 
liquid crystal layer. For this reason, especially about the voltage V1-V62 corresponding to middle gradation, it is easy to 
become uneven under the influence by the property of analog circuits, such as a D/A-conversion circuit and an 
operational amplifier, and dispersion, such as various kinds of wiring resistance, for a pixel. Therefore, with the 
conventional composition, the quality and high definition gradation display was difficult. 
[0028] Then, with this operation gestalt, voltage [ as opposed to a liquid crystal layer as follows ] is impressed. 
[0029] (1) Divide one firame into two or more subfields, and perform voltage impression to a hquid crystal layer in each 
subfield unit. 

[0030] The voltage impressed to a liquid crystal layer in each subfield is either of two kinds. Von and Voff. Here, 
voltage Von is the voltage which turns ON a pixel, i.e., the voltage which can contribute to raising the permeability of a 
liquid crystal layer. Moreover, voltage Voff is the voltage which turns OFF a pixel, i.e., the voltage which does not 
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contribute to raising the permeability of a liquid crystal layer at all 

[003 1 ] (2) Determine whether voltage impression is performed in which subfield by the gradation data corresponding to 
the pixel. 

[0032] It will be dependent on the impression time how much voltage Von contributes to elevation of the permeability 
of a liquid crystal layer. Therefore, the subfield which impresses voltage Von is chosen according to gradation data, 
when gradation data are small, impression time of voltage Von is shortened, effective applied voltage to a liquid crystal 
layer is made small, when gradation data are large, impression time of voltage Von is lengthened, and effective applied 
voltage to a liquid crystal layer is enlarged. 

[0033] (3) In case one frame is divided into two or more subfields, you may make the length of each subfield uneven. 
[0034] That is, a subfield with long time length and the large degree which impression of voltage Von contributes to 
elevation of liquid crystal permeability, and time length are short, and the degree of the contribution of impression of 
voltage Von to elevation of liquid crystal permeability may prepare a small subfield. In this case, you may make the 
length of each subfield equivalent to the weight of each bit of gradation data. 
[0035] (4) Voltage Von makes nearby [ of other subfields ] low voltage in a part of subfields. 

[0036] This is for avoiding the insufficient problem of the data write time produced in case a multi-gradation display is 
performed. That is, it is as follows. 

[0037] When the method of controlling the height of gradation by the merits and demerits of impression time is taken 
like this operation gestalt, in order to change gradation by fine serration width of face, it is necessary to prepare a 
subfield with very short time length. 

[0038] However, electro-optics equipment like a liquid crystal panel will require a certain amount of time, in order to 
give voltage Von or Voflf to the pixel of a large number located in a line in all directions, to perform image display and 
to perform voltage impression to all pixels. When a subfield is too short, it becomes impossible and for no voltage 
impression to pixels to carry out within the period of this subfield. Thus, since a limitation is to shorten a subfield, it is 
difficult to realize a high gradation display only by shortening the time length of a subfield. 

[0039] Then, with this operation form, in preparing the subfield with the low degree of contribution to the rise of the 
permeabihty of liquid crystal, voltage Von in the subfield was made into voltage lower than the thing of other subfields, 
instead the time length of the subfield concerned was made longer than original time length (namely, time length at the 
time of using the same voltage Von as other subfields). 

[0040] Specifically, in this operation form, although the voltage VH in drawing 4 is impressed as voltage Von in the 
subfield corresponding to the high order bit of gradation data, voltage VL is impressed as voltage Von by the subfield 
corresponding to the lower bit. As for voltage VofF, any subfield xises voltage VO (=0V). 
[0041] In addition, voltage Von is good also not only as two kinds but three kinds or more. 

[0042] <Electric composition>, next the electric composition of the electro-optics equipment concerning this operation 
form are explained. The composition of the circuit where drawing 1 was formed in the element substrate is shown. 
[0043] As shown in drawing 1 , two or more scanning lines 1 12 are extended and formed in the direction of X (line), 
and two or more data lines 1 14 are extended and formed in viewing-area 101a on an element substrate along the 
direction of Y (train). And the pixel 1 10 was formed corresponding to each intersection with the scanning line 112 and 
the data line 1 14, and is arranged in the shape of a matrix. With this operation form, although the total number of the 
scanning line 1 12 is made into m, and the total number of the data line 1 14 is made into n for convenience (m and n are 
two or more integers, respectively) and being explained as matrix type display of a m line xn train, it is not the meaning 
of explanation which limits this invention to this. 

[0044] As concrete composition of a pixel 1 10, what is shown in drawing 2 (a) is mentioned, for example, this 
composition - while the source is connected to the data line 114 and a drain is connected to the pixel electrode 1 1 8 for 
the gate of a transistor (MOSFET) 1 1 6 at the scanning line 1 1 2, respectively - between the pixel electrode 118 and 
counterelectrodes 108 - an opto electronics material - Uquid crystal 105 is pinched and the Uquid crystal layer is 
formed Here, the storage capacitance 1 19 is formed between the pixel electrode 1 18 and LCOM mentioned later. This 
storage capacitance is the capacity prepared in order to maintain this applied voltage almost uniformly [ required time ], 
after voltage is impressed to the pixel electrode 118 through a transistor 1 16. With this operation gestalt, although the 
storage capacitance 119 was formed between the pixel electrode 118 and LCOM, you may form it in the pixel electrode 
1 1 8, between the grounding potentials GND and tiie pixel electrode 1 1 8, and scanning-line 1 12 grade. Moreover, a 
coxmterelectrode 108 is a transparent electrode formed in the whole surface of an opposite substrate so that it may 
counter with the pixel electrode 1 1 8. 

[0045] With the composition shown in d rawing 2 (a), only one channel type is used as a transistor 1 16. Therefore, if the 
applied voltage to the pixel electrode 118 reaches low voltage rather than the voltage on the scanning Une 1 12 only in 
the threshold voltage of a transistor 1 16 in case charge to the pixel electrode 1 18 is performed through a transistor 116 
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from the data line 1 14, a transistor 1 1 6 will be in an OFF state and the charge to the pixel electrode 1 1 8 will stop. For 
this reason, when the applied voltage to the scanning line 1 12 is not higher than the applied voltage to the data line 1 14 
by the threshold voltage of a transistor 1 16, applied voltage to the pixel electrode 118 cannot be made in agreement with 
the voltage on the data line 114, but offset voltage will arise among both voltage. 

[0046] On the other hand, the voltage on the data line 1 14 can be made to impress to the pixel electrode 1 1 8 with a very 
few error, without producing the composition which combined the P channel type transistor and the N channel type 
transistor complementary, then such offset voltage, as shown in drawin g 2 (b). However, with this complementary-type 
composition, since it will be necessary to supply exclusive level mutually as a scanning signal, two of the scanning lines 
1 12a and 1 12b are needed to the pixel 1 10 of one line. 

[0047] In drawing J- , the timing signal generation circuit 200 is equipment which generates various kinds of timing 
signals, clock signals, etc. based on the vertical-scaiming signal Vs, the horizontal scanning signal Hs, and the dot clock 
signal DCLK which are supplied from the high order equipment which is not illustrated. It is as follows when main 
things are enumerated among the signals generated by this timing signal generation circuit 200. 
[0048] a. the alternating current-ized drive logic signal FR - this altemating current-ized drive logic signal FR specifies 
H level of the altemating current-ized driving signal LOOM mentioned later, and L level 

[0049] b. the altemating cxirrent-ized driving signal LCOM - this altemating current-ized driving signal LCOM is 
impressed to the counterelectrode 108 (refer to drawin g 2 ) of an opposite substrate In this operation gestalt, the 
altemating current-ized driving signal LCOM repeats level reversal from VCC (H level) for every frame in the condition 
said from L level to H level to VO (L level). And the altemating current-ized driving signal LCOM is in a phase by 1 of 
the latch signal LP clock to the altemating current-ized drive logic signal FR. 

[0050] c. a start pulse DY - this start pulse DY is a pulse signal outputted to the beginning of a subfield With this 
operation gestalt, one frame is divided into 15 and subfields SfD-Sfl4 are formed. Therefore, this start pulse signal DY 
will be ou^utted in the beginning of each subfield of ****** and others. 

[0051] d. a clock signal CLY - this clock signal CLY is a signal which specifies the horizontal scanning period by the 

side of a scan (Y side) 

[0052] e. The latch signal LP of latch signal LP ** is a pulse signal outputted to the beginning of a horizontal scanning 

period, and is outputted at the time of level changes (namely, a standup and falling) of a clock signal CLY. 

[0053] f a clock signal CLX - this clock signal CLX is a signal specified by the so-called dot clock 

[0054] The above is the outline of the main signals generated by the timing signal generation circuit 200. 

[0055] In drawing_l , the scanning-line drive circuit 130 is called so-called Y shift register, transmits the start pulse DY 

supplied to the beginning of a subfield based on a clock signal CLY, and are the scanning signals Gl and G2, G3, -, a 

thing exclusively supplied one by one as Gm at each of the scanning line 1 12. 

[0056] Moreover, the data-line drive circuits 140 supply n latched binary signals Ds to the data line 1 14 which 
corresponds, respectively all at once in the next horizontal scanning period as data signals dl, d2, d3, --, dn, after 
[ which is equivalent to the number of the data line 1 14 in a binary signal Ds in a certain horizontal scanning period ] 
latching n pieces one by one. The concrete composition of this data-line drive circuit 140 is as being shown in drawing 
3 . 

[0057] As shown in drawing 3 , this data-line drive circuit 140 is constituted by the X shift register 1410, the 1st latch 
circuit 1420, the 2nd latch circuit 1430, and the voltage-selection circuit 1440. 

[0058] Here, the X shift register 1410 transmits the latch signal LP supplied to the beginning of a horizontal scanning 
period based on a clock signal CLX, and supplies it exclusively one by one as latch signals SI, S2, S3, -, Sn. 
[0059] The 1st latch circuit 1420 latches a binary signal Ds one by one in falling of the latch signals SI , S2, S3, -, Sn. 
[0060] The 2nd latch circuit 1430 latches each of the binary signal Ds latched by the 1st latch circuit 1420 all at once in 
falling of the latch signal LP, and outputs a signal respectively. 

[0061] Since the voltage-selection circuit 1440 chooses and outputs voltage Von or Voff in response to the signal 
outputted fi-om the 2nd latch circuit 1430, it is constituted by two switching elements. And in the voltage-selection 
circuit 1440, according to the signal latched by the 2nd latch circuit 1430, either is chosen among voltage Von or Voff 
(LCOM), and data signals dl, d2, d3, ~, dn are supplied to each data line 1 14. 

[0062] Next, the voltage change circuit 1450 outputs voltage VL as Von in subfields Sfl)-Sf7, and outputs voltage VH as 
Von in other subfields. Thereby, weighting of the data signals dl-dn outputted firom the aforementioned voltage- 
selection circuit 1440 is carried out by voltage VH and VL. 

[0063] The reference voltage generating circuit 1451 which the voltage change circuit 1450 is specifically constituted 
here as shown in drawing 4 , and generates the voltage VH and VL according to the H/L level of LCOM in response to 
the altemating current-ized driving signal LCOM, The flip-flop circuit 1452 by which the period set of the subfields 
SfD-Sf7 is carried out, and period reset of the subfields Sffi-Sfl4 is carried out. It is constituted by the switching element 
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1453 which chooses the voltage VH and VL outputted from the aforementioned reference voltage generating circuit 
1451 in response to the output signal of this flip-flop circuit 1452. 

[0064] Thereby, the voltage change circuit 1450 outputs Von which has voltage VL at the time of subfields SfO-Sf7, and 
ou^uts Von which has voltage VH at the time of subfields Sf8-Sfl4. 

[0065] Now, in this way, in order to write voltage VO, VL, and VH in a pixel according to gradation level every 
subfields Sf [ SfO-] 14, it is necessary to change the gradation data corresponding to a pixel into the signal which directs 
either of such voltage in a certain form. It is the data-conversion circuit 300 in drawing 1 which performs this 
conversion. 

[0066] This data-conversion circuit 300 has the composition of changing into a binary signal Ds (0 or 1) the 6-bit 
gradation data D0-D5 which are supplied synchronizing with the vertical-scanning signal Vs, the horizontal scanning 
signal Hs, and the dot clock signal DCLK, and correspond for every pixel every subfields Sf [ SfO-] 14. 
[0067] Moreover, the data-conversion circuit 300 needs to change the gradation data D0-D5 into a binary signal Ds. 
Specifically, the data-conversion circuit 300 has composition which outputs the binary signal Ds corresponding to the 
gradation data D0-D5 based on the content shown in drawing 7 . 

[0068] In addition, about this binary signal Ds, since it is necessary to output synchronizing with operation in the 
scanning-line drive circuit 130 and the data-line drive circuit 140, the start pulse DY, the clock signal CLY which 
synchronizes with a horizontal scanning, and the latch signal LP which specifies the beginning of a horizontal scanning 
period and the clock signal CLX equivalent to the dot clock signal DCLK are supplied to the data-conversion circuit 
300. As mentioned above, moreover, in the data-line drive circuit 140 In the horizontal scanning period of the degree 
after the 1st latch circuit 1420 latches a binary signal Ds to the dot order following target in a certain horizontal 
scanning period Since the 2nd latch circuit 1430 has composition supplied to each data line 1 14 all at once as data 
signals dl, d2, d3, -, dn, the data-conversion circuit 300 As compared with operation in the scanning-Une drive circuit 
130 and the data-line drive circuit 140, it has composition which outputs a binary signal Ds to the timing which precedes 
only 1 horizontal scanning period. 

[0069] Next, the concrete composition of the data-conversion circuit 300 for generating the binary signal Ds mentioned 
above is explained. Here, drawing 6 is the block diagram showing the circuitry of this data-conversion circuit 300. 
Moreover, drawing 7 is the table of truth value showing the fimction of this data-conversion circuit 300. 
[0070] As shown in drawing 6 , the data-conversion circuit 300 is constituted by the drive pattem memory 301 . 
[0071] The drive pattem memory 301 has memorized the 1-bit on-off data (refer to drawin g 7 ) which specify ON/OFF 
of a pixel for every combination of a subfield number and gradation data. And a subfield number and gradation data are 
given to the drive pattem memory 301 as the address. 

[0072] Here, a subfield number is a number of each subfield in one frame, and are one to "0" - "14" of values. While 
various idea **** carry out coimting of the start pulse DY to the interior of the data-conversion circuit 300 about the 
method of generating tiiis subfield number, it is preparing the coimter which resets the counter result concerned by level 
changes (a standup and falling) of the alternating current-ized drive **** signal FR, and referring to the count result 
concemed, and it is also possible to recognize the present subfield and to set up a subfield number. 
[0073] Moreover, drawing 7 shows the relation with the binary signal Ds (voltage Von, selection of Voff to a subfield 
number) to gradation data. That is, the on-off data which become the drive pattem memory 301 from "1" and "0" in the 
table of truth value shown in drawing 7 are memorized. 

[0074] And the drive pattem memory 301 turns and outputs the binary signal Ds corresponding to the combination of 
the subfield number and gradation data which are obtained by doing in this way to the data-Une drive circuit 140. 
[0075] And when voltage Von is chosen by the binary signal Ds, when a subfield is Sf7 from SfO, weighting is carried 
out by voltage VL, and it is changed into the data signals dl-dn in which weighting was carried out by voltage VH by 
the voltage change circuit 1450 and the voltage-selection circuit 1440 when a subfield is Sfl4 from Sf8 (namely, when 
on-off data are "1"). 

[0076] Next, the voltage impressed for every subfield corresponding to gradation data is explained concretely. 
[0077] First, when gradation data are (000001), the permeability of the pixel concemed should be made 1 .59(=l/63) %, 
and, for that, it is necessary to impress the effective-voltage value VI of illustration to a pixel. Then, with this operation 
form, voltage to the pixel electrode 1 18 is impressed so that the voltage impressed between the pixel electrode 1 18 of 
the pixel concemed and a counterelectrode 108 may serve as Von=VL in subfields SfD and Sfl and may serve as 
Voff=VO (=0V) in other subfields. Here, since the effective-voltage value impressed to a pixel is calculated by the 
square root which continued and equalized the square of voltage instantaneous value to one period (frame), it can 
impress the time which multiplied the length of subfields SfD and Sfl by 2 (VI A^L) to one frame, then the effective- 
voltage value VI corresponding to gradation data (000001) to a pixel. 

[0078] Moreover, when gradation data are (000010), the permeability of the pixel concemed should be made 3.17 
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(=2/63) %, and, for that, it is necessary to impress the effective-voltage value V2 of illustration to a pixel Then, with 
this operation form, voltage to the pixel electrode 1 18 is impressed so that the voltage impressed between the pixel 
electrode 1 18 of the pixel concerned and a counterelectrode 108 may serve as Von=VL in subfields SfO, Sfl, and Sf2 
and may serve as VofP=VO (OV) in other subfields. Here, since it asks by the square root which continued and equalized 
the square of voltage instantaneous value to one period (one frame), the effective- voltage value impressed to a pixel is 
the length of subfields SfO-SG to one frame 2 (Vl/VL) The time by which it multiphed, then the effective-voltage value 
V2 corresponding to gradation data (000010) can be impressed to a pixel. 

[0079] Similarly, when gradation data are (00001 1), you should make the permeability of the pixel concerned 4.76 
(=3/63) %. Then, with this operation gestalt, voltage to the pixel electrode 1 18 is impressed so that the voltage 
impressed between the pixel electrode 1 18 of the pixel concerned and a counterelectrode 108 may serve as Von=VL in 
subfields SfD-Sf3 and may serve as Vof¥=VO (=0V) in other subfields. Here, since the effective-voltage value impressed 
to a pixel is calculated by the square root which continued and equaKzed the square of voltage instantaneous value to 
one period (one frame), it can impress the time which multiplied the length of subfields SfD-Sf3 by 2 (V3/VL) to one 
frame, then the effective- voltage value V3 corresponding to gradation data (00001 1) to a pixel. 
[0080] Furthermore, when gradation data are (001000), the permeability of the pixel concemed should be made 12.7 
(=8/63) %, and, for that, it is necessary to impress the effective-voltage value V8 of illustration to a pixel. Then, with 
this operation gestalt, voltage to the pixel electrode 1 18 is impressed so that the voltage impressed between the pixel 
electrode 1 18 of the pixel concemed and a counterelectrode 108 may consider as Von=VL in a subfield SfO, may 
consider as Von=VH in a subfield Sf8 and may serve as Vofi6=V0 (=0V) in the remaining subfield. By impression of 
this voltage, the effective- voltage value V8 corresponding to gradation data (001000) can be impressed to a pixel to one 
frame. 

[0081] Hereafter, voltage impression to a pixel will be similarly performed about other gradation data by setting up the 
time and voltage of the subfields Sf4-Sfl4 to gradation data. 

[0082] Thus, although the voltage impressed to the liquid crystal layer concemed for every subfield by considering as 
the composition which impresses the voltage according to gradation data to a pixel to subfields SfD-Sfl4 is VH, VL, and 
VO, the display of 64 gradation is attained corresponding to each permeability. In addition, although the period of the 
subfields Sfl -Sfl 4 illustrated to drawing 8 is made into widtti of face equal for convenience, the length may differ 
separately. 

[0083] <Operation>, next operation of the electro-optics equipment concerning the operation gestalt mentioned above 
are explained. Drawin g 8 is a timing chart for explaining operation of this electro-optics equipment. 
[0084] First, the alternating current-ized driving signal LCOM carries out level reversal at every one frame (If), and is 
impressed to a coxmterelectrode 108. On the other hand, a start pulse DY is supplied at the time of the start of each 
subfield which divided one frame (If) as mentioned above. 

[0085] Here, in one frame (If) from which the alternating current-ized driving signal LCOM serves as L level, if the 
start pulse DY which specifies the start of a subfield SfD is suppUed, the scanning signals Gl and G2, G3, -, Gm will be 
exclusively outputted one by one to a period (1 Va) by the transfer according to the clock signal CLY in the scanning- 
line drive circuit 130 (refer to drawing 1 ). In addition, the period (1 Va) is set as the period still shorter than the shortest 
subfield. 

[0086] Now, by Gm's having the scanning signals Gl and G2, G3, the pulse width that is equivalent to the half period 
of a clock signal CLY, respectively, and coimting from a top, the scanning signal Gl corresponding to 1 Motome's 
scanning line 1 12 has the composition that only the half period of a clock signal CLY is outputted by being delayed at 
least, after a start pulse DY is supplied and a clock signal CLY starts first. Therefore, after a start pulse DY is supplied 
to the beginning of a subfield before the scanning signal Yl is outputted, one shot (GO) of the latch signal LP will be 
supplied to the data-line drive circuit 140. 

[0087] Then, the case where one shot (GO) of this latch signal LP is supplied is examined. First, if one shot (GO) of this 
latch signal LP is supplied to the data-line drive circuit 140, it will be transmitted based on the clock signal CLX in the 
data-line drive circuit 140 (refer to drawing 3 ), and the latch signals SI, S2, S3, -, Sn will be exclusively outputted to a 
horizontal scanning period (IH) one by one. In addition, the latch signals SI, S2, S3, -, Sn have the pulse width which 
is equivalent to the half period of a clock signal CLX, respectively. 

[0088] Under the present circumstances, the 1st latch circuit 1420 in drawing 3 In falling of the latch signal SI, it counts 
from a top. 1 Motome's scanning line 1 12, Count from the left, and latch the binary signal Ds to the pixel 110 
corresponding to intersection with 1 Motome's data line 1 14, next it sets in falling of the latch signal S2. It counts from a 
top, and it counts from the left with 1 Motome's scanning line 1 12, the binary signal Ds to the pixel 1 10 corresponding 
to intersection with 2 Motome's data line 1 14 is latched, and it counts from a top similarly hereafter. 1 Motome's 
scanning line 1 12, It counts from the left and the binary signal Ds to the pixel 1 10 corresponding to intersection with n 
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Motome^s data line 1 14 is latched. 

[0089] By this, in drawing 1 , the binary signal Ds for the pixel of one line corresponding to intersection with upper 
shell 1 Motome's scanning line 1 12 will be first latched to the dot order following target by the 1 st latch circuit 1420. In 
addition, the data-conversion circuit 300 cannot be overemphasized by changing and outputting the gradation data DO- 
D5 of each pixel to a binary signal Ds according to the timing of the latch by the 1st latch circuit 1420. Moreover, since 
the case where the alternating current-ized driving signal LCOM is L level is assumed, the table shown in drawing 7 
will be referred to, and the binary signal Ds equivalent to a subfield Sfl will be further outputted here according to the 
gradation data D0-D5. 

[0090] Next, if a clock signal CLY falls and the scanning signal Gl is outputted, as a result of counting fi-om a top in 
dr awing 1 and choosing 1 Motome's scanning line 1 12, the transistor 1 16 of the pixel 110 corresponding to intersection 
with the scanning line 1 12 concemed will be in an ON state altogether. On the other hand, the latch signal LP is 
outputted by falling of the clock signal CLY concemed. And in the falling timing of this latch signal LP, the 2nd latch 
circuit 1430 supplies the binary signal Ds latched to the dot order following target by the 1st latch circuit 1420 all at 
once to each of the corresponding data line 1 14 as data signals dl, d2, d3, dn. For this reason, fi-om a top, it will 
count and the writing of data signals dl, d2, d3, dn will be simultaneously performed in the pixel 1 10 of the 1st line. 
[0091] In parallel to this writing, the binary signal Ds for the pixel of one line corresponding to intersection with upper 
shell 2 Motome's scanning line 1 12 is latched to the dot order following target by the 1st latch circuit 1420 in drawing 

[0092] And it is repeated until the scanning signal Gm corresponding to m Motome's scanning line 1 12 in the same 
operation as henceforth is outputted. Namely, it sets during [ when a certain scanning signal Gi (integer with which i 
fills 1 <=i<=m) is outputted ] the 1 horizontal scanning (IH). the dot order of the binary signal Ds which receives one 
line of the pixel 110 corresponding to the writing of the data signals dl-dn which receive one line of the pixel 110 
corresponding to i Motome's scanning line 1 12, and Motome's (i+1) scanning line 1 12 - degree latch of-like will be 
performed in parallel In addition, the data signal written in the pixel 1 10 is held until it is written in in the following 
subfield Sf2. 

[0093] It is repeated whenever the start pulse DY as which the same operation as the following specifies the start of a 
subfield is supplied. However, the item of the subfield to which the data-conversion circuit 300 corresponds among 
subfields Sf0-Sfl4 about the conversion to a binary signal Ds fi"om the gradation data D0-D5 is referred to. 
[0094] Furthermore, after one-fi^ame progress, when the altemating current-ized driving signal LCOM is reversed on H 
level, the same operation is repeated in each subfield. However, about the conversion to a binary signal Ds fi-om the 
gradation data D0-D5, the table shown in drawing 7 (b) will be referred to, 

[0095] Next, the voltage of the data signal impressed to the impression to the liquid crystal layer of the pixel 1 10 by the 
data drive circuit 140 is examined. Drawing 9 is a timing chart which indicates the impression wave to tiie pixel 
electrode 1 1 8 in a pixel 1 1 0 to be gradation data. 

[0096] For example, as a result of following the content of conversion shown in drawing 7 when the altemating current- 
ized driving signal LCOM is L level, and the gradation data D0-D5 of a certain pixel are (000000), as shown in drawing 
9 , one firame (If) is covered and voltage VO is written in the pixel electrode 1 18 of the pixel concemed. Here, the 
effective-voltage value impressed to the liquid crystal layer concemed is set to VO. Therefore, the permeability of the 
pixel concemed becomes 0% corresponding to gradation data (000000). 

[0097] Moreover, when the gradation data D0-D5 of a certain pixel are (00001 1), as a result of following the content of 
conversion shown in drawing 7 , as shown in drawing 9 , in subfields Sf0-S£3, Vofif of voltage VO is written for Von of 
voltage VL in the pixel electrode 1 18 of the pixel concemed in the subsequent subfields Sf4-Sfl4, respectively. Here, 
the rate for which the period of subfields SfD-Sf3 accounts in one fi-ame (If) is 2 (V3A^L), and since voltage VL is 
written in this period, the effective-voltage value impressed to the pixel electrode 1 18 of the pixel concemed in one 
fi-ame is set to V3. Therefore, the permeability of the pixel concemed becomes 4.76% corresponding to gradation data 
(000011). 

[0098] Furthermore, when the gradation data D0-D5 of a certain pixel are (1 1 1 1 1 1), as a result of following the content 
of conversion shown in drawing 7 , as shown in drawing 9 , in subfields SflO-SfZ, Von of vohage VH is written for Von 
of voltage VL in the pixel electrode 1 18 of the pixel concemed in the subsequent subfields Sf8-Sfl4, respectively. 
Therefore, the permeability of the pixel concemed becomes 100% corresponding to gradation data (111111). In 
addition, the gradation data D0-D5 correspond to peraieability similarly about other gradation data. 
[0099] On the other hand, when the altemating current-ized living signal LCOM is H level, the case of L level and the 
reversed level are impressed to the pixel electrode 118. For this reason, when the altemating current-ized driving signal 
LCOM is H level, polarity is reversed and the absolute value serves as applied voltage in case the altemating current- 
ized driving signal LCOM of the applied voltage of each liquid crystal layer is L level with an equal. Therefore, as a 
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result of avoiding the situation where a dc component is impressed to a liquid crystal layer, degradation of liquid crystal 
105 will be prevented. 

[0100] According to the electro-optics equipment concerning such an operation gestalt, one frame (If) was divided into 
15 subfields SfD-Sfl4, binary [ of VL and VH ] performed weighting for the voltage of Von which turns on a pixel for 
every subfield, and the effective- voltage value in one frame is set up. Thereby, since the data signals dl-dn supplied to 
the data line 1 14 are digital signals, in circumference circuits, such as a drive circuit, the circuit for processing analog 
signals, such as a highly precise D/A-conversion circuit and an operational amplifier, becomes unnecessary. For this 
reason, since circuitry is simplified sharply, it becomes possible to hold down the cost of the whole equipment low. 
[0101] Moreover, reduction of power consumption is also attained. 

[0102] Moreover, since the data signals dl-dn respectively supplied to the data line 1 14 are digital signals, the display 
nonimiformity resulting from heterogeneity, such as an element property and wiring resistance, does not generate them 
theoretically. For this reason, according to the electro-optics equipment concerning this operation gestalt, a high- 
definition and high definition gradation display is attained. 

[0103] Furthermore, a binary signal Ds divides one frame into 15 subfields SfO-Sfl4. It is based on the 6-bit gradation 
data D0-D5. the voltage of subfields SfD-Sfl4 VO, VL, Since it is made to carry out weighting by VH, the inside of the 
sub feed SfD-Sfl4, Also in a subfield with comparatively short time, a write time can fully be secured, a data signal can 
be certainly written in each pixel 1 10, and the gradation display by the electro-optics equipment concerned can be 
performed with high precision. 

[0104] Since the writing to the pixel 110 in subfields SfO-Sfl4 is performed to one shot of a start pulse DY, the 
transistor 1 16 shown in drawing 2 is made into the ON state among subfields fiirther again only at the time of a standup. 
Thereby, the transistor 1 16 is tumed off when the alternating current-ized driving signal LCOM carries out level 
reversal. For this reason, without being influenced by the reversed signal, irrespective of level reversal of the altemating 
current-ized driving signal LCOM, the charge accumulated at the storage capacitance 1 19 can hold data until the next 
writing is performed. 

[0105] In addition, if it was in the operation gestalt mentioned above, although level reversal of the altemating current- 
ized driving signal LCOM is carried out with the period of one frame, this invention is good also as composition which 
it is not restricted to this, for example, carries out level reversal with tiie period of two or more frames. However, in the 
operation gestalt mentioned above, when carrying out level reversal of the altemating current-ized driving signal LCOM 
with the period of two frames, in order to specify a frame, it will be necessary to give a certain signal, since the data- 
conversion circuit 300 was considered as the composition which is resetting the count result concemed by changes of 
the altemating current-ized driving signal LCOM, and recognizes the present subfield while it counted the start pulse 
DY. 

[0106] With the <application gestalt **> above-mentioned implementation gestalt, as shown in drawing 2 (a) or (b), the 
pixel of composition of holding the applied voltage to the pixel electrode 1 18 by liquid crystal capacity and the storage 
capacitance 1 19 was adopted. On the other hand, in this application gestalt **, the memory which memorizes a 1-bit 
digital signal to the pixel itself, and the circuit which chooses voltage Von or Voff according to the digital signal 
memorized by this memory, and is impressed to a pixel electrode are prepared. 

[0107] Here, the block diagram showing the composition of electro-optics equipment according [ drawing 10 ] to 
application gestaU **, the circuit diagram in which drawing 11 shows the composition of a pixel, the block diagram in 
which drawingll shows the composition of a data-line drive circuit, and drawin g 13 show the circuit diagram showing 
one mode of a voltage change circuit, respectively. In addition, in this application gestalt **, the same sign shall be 
given to the same component as the operation gestalt mentioned above, and the explanation shall be omitted. 
[0108] As shown in draw ing 10 , the m scanning lines 1 12 are extended and formed in the direction of X (line), the n 
data lines 1 14a and 1 14b are extended and formed in viewing-area 101a on an element substrate along the direction of Y 
(train), and m more Von line 1 13a and Voff line 1 13b are extended and formed in the direction of X (line). And a pixel 
120 is formed corresponding to each intersection with the scanning line 1 12 and the data lines 1 14a and 1 14b of a 
couple, and is arranged in the shape of a matrix. In addition, the pixel 210 shown in drawing 1 1 is arranged in an i line j 
train. 

[0109] Moreover, between each data-line 1 14a and data-line 1 14b, an inverter 150 is connected, respectively, and the 
data signal to which the data signal dj reversed level to data-line 1 14b of another side / dj is inputted into one data-line 
1 14a. Furthermore, tiie voltage change circuit 160 which sets the voltage value of voltage Von as VH and VL in 
response to the scanning signal Gi outputted firom the scanning-line drive circuit 130 is respectively connected to each 
Von line 113a. 

[01 10] In addition, in application gestalt **, although the total number of the scanning line 1 12 is made into m, and the 
total number of the data lines 1 14a and 1 14b is made into n for convenience (m and n are two or more integers. 
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respectively) and being explained as matrix type display of a m line xn train, it is not the meaning of explanation which 
Umits this invention to this. 

[0111] Next, as concrete composition of a pixel 120, as shown in drawing 1 1 , inverters 121 and 122 constitute 1-bit 
memory as a whole, when one output terminal connects with the input terminal of another side. 
[0112] Transistors 1 16a and 1 16b are switching transistors made into an ON state, when writing in to this 1-bit memory, 
each drain is connected to each output terminal of inverters 121 and 122, and each gate is connected to the scanning line 
1 12 which supplies the scanning signal Gi. 

[01 13] With the above-mentioned operation gestalt, the data signal has been sent to each pixel through the one data line. 
On the other hand, in this application gestalt **, the two data lines 1 14a and 1 14b are wired to each pixel, the source of 
transistor 1 16a is connected to data-Une 1 14a, and the source of transistor 1 16b is connected to data-line 1 14b. And a 
data signal dj (}=Un) is outputted to data-line 1 14a as it is from the data-line drive circuit 170 mentioned later, and the 
signal which carried out level reversal of this signal dj is outputted to data-line 1 14b. The signal on each of these data 
lines is given to the memory which consists of inverters 121 and 122 through Transistors 1 16a and 1 16b, and is written 
in this memory. The transmission gate 123 is connected to Von line 1 13a to which an input edge supplies voltage Von, 
and the outgoing end is connected to the pixel electrode 118. Moreover, the transmission gate 124 is connected to Voff 
line 1 13b to which an input edge supplies voltage Voff, and the outgoing end is connected to the pixel electrode 118. 
These transmission gates 123 and 124 are the gates tumed on [ gates ] by the gate signal of H level being given by each, 
and each output signal of the inverters 121 and 122 in the above-mentioned memory is supplied to these as a gate signal. 

[01 14] Furthermore, the data-line drive circuit 170 is constituted by the X shift register 1410 except the voltage- 
selection circuit 1440, the 1st latch circuit 1420, and the 2nd latch circuit 1430 among the data-hne drive circuits 140 
stated with the operation gestalt, as shown in drawing 12 . And from the 2nd latch 1430, each data signals dl-dn are 
suppUed to the data line 1 14. Here, a data signal dj is a signal of eye i train, and has become OV at the time of VCC and 
L level at the time of H level. 

[0115] The reference voltage generating circuit 161 which the voltage change circuit 160 consists of circuits as shown 
in drawing JL3 , and, on the other hand, generates the voltage VH and VL according to H/L of this LOOM in response to 
the alternating current-ized driving signal LCOM, AND gate 162 which outputs a set signal when there is an input of the 
scanning signal Gi which serves as H level in subfields SfD-Sf7, AND gate 163 which outputs a reset signal when there 
is an input of the scanning signal Gi which serves as H level in subfields Sf8-Sfl4, The flip-flop circuit 164 by which 
the output of AND gate 162 was connected to the switch terminal, and AND gate 163 was connected to R terminal. It is 
constituted by the switching element 165 which chooses the voltage VH and VL outputted from the aforementioned 
reference voltage generating circuit 161 in response to the output signal of this flip-flop circuit 164. 
[01 16] Thereby, the voltage change circuit 160 outputs voltage VL as Von at the time of subfields Sf0-Sf7, and outputs 
voltage VH as Von at the time of subfields Sf8-Sfl4. 

[01 17] Hereafter, the signal corresponding to gradation data as shown also in this application gestalt ** for explaining 
operation of this pixel 120 at drawing 9 of an operation gestah shall be written in the pixel electrode 118. 
[01 18] When the scanning signal Gi of H level is ou^utted to the scanning line 1 12 for every subfield and Transistors 
1 16a and 1 16b have become an ON state, suppose that the signal of L level which reversed the signal dj of H level 
which directs impression of voltage, and its level was outputted to the data lines 1 14a and 1 14b. In this case, since the 
output signal of L level and an inverter 122 serves as [ the output signal of an inverter 121 ] H level, only the 
TORANSHI missions gate 124 will be in an ON state, and voltage Von is impressed to the pixel electrode 1 18 through 
this transmission gate 124. 

[01 19] Under the present circumstances, when subfields are Sf0-Sf7, since the voltage built over Von line 1 13a by the 
voltage change circuit 160 mentioned above serves as VL, voltage VL is written in the pixel electrode 118. 
[0120] On the other hand, when subfields are Sf8-Sfl4, since the voltage conceming Von line 1 13a serves as VH, 
voltage VH is written in tiie pixel electrode 118. 

[0121] Moreover, if the scanning signal Gi over the scanning line 1 12 is set to L level, Transistors 1 16a and 1 16b will 
be in an OFF state, and inverters 121 and 122 will maintain the output signal level before it as it is. Since only the 
output signal of an inverter 122 serves as H level in the meantime, voltage VH will continue being impressed to the 
pixel electrode 118 through a transmission gate 124. 

[0122] Then, when the scanning signal Gi over the scanning line 1 12 serves as H level again and Transistors 1 16a and 
1 16b have become an ON state, suppose that the signal of H level which reversed the signal dj of L level which directs 
impression of voltage, and its level was outputted to the data lines 1 14a and 1 14b. In this case, since the output signal of 
H level and an inverter 122 serves as [ tiie output signal of an inverter 121 ] L level, only the TORANSHI missions gate 
123 will be in an ON state, and voltage Voff (LCOM) is impressed to the pixel electrode 1 1 8 through this transmission 
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gate 123. 

[0123] And when the scanning signal Gi over the scanning line 1 12 is set to L level, as mentioned above, inverters 121 
and 122 will maintain the output signal level before it as it is, and voltage Voff will continue being impressed to the 
pixel electrode 118 through a transmission gate 123. 

[0124] And in the voltage change circuit 160 shown in drawing 13 , since the voltage VH and VL which also reversed 
voltage Von according to level reversal of the alternating current-ized driving signal LCOM is outputted, even if it is the 
case where a counterelectrode 108 carries out level reversal by the ahemating current-ized driving signal LCOM, the 
signal which serves as the voltage differences VH and VL on the basis of LCOM is outputted. 

[0125] In this way, since such a memory built-in pixel is adopted according to application gestalt **, the situation where 
the applied voltage to a pixel electrode volatilizes by leak does not arise, but each pixel in the subfield unit in the above- 
mentioned operation gestalt can be driven with high degree of accuracy. 

[0126] < Application gestalt **> In the operation gestalt mentioned above, the writing of a signal can be ensured by 
lengthening more the subfield which has the shortest period among each subfield. For this reason, what set the voltage at 
the time of Von set up by the subfield as three values is shown in drawing 14 and drawing 15 . 
[0127] Here, the applied voltage to the liquid crystal layer in a pixel 1 10 is examined. In addition, drawing 14 is the 
table showing the content of conversion of the gradation data of a data-conversion circuit, and drawin g 15 is a timing 
chart which indicates the impression wave to the pixel electrode 1 18 in a pixel 1 10 to be gradation data. 
[0128] With the electro-optics equipment conceming application gestalt **, the composition which makes voltage 
impressed to a liquid crystal layer the 1st three values (except for VO) of VO (=0), VH (=V63), VLH (=V55), and VLL 
(=V8) is adopted. In this composition, if the effective- voltage value VO is impressed to a liquid crystal layer for the 
whole term of one fi-ame, permeability will become 0%, and if the effective-voltage value VCC is impressed, 
permeability will become 100%. Moreover, the ratio of the period which impresses voltage VO to a liquid crystal layer 
among one fi-ame, the period which impresses voltage VH, the period which impresses voltage VLH, and the period 
which impresses voltage VLL is controlled, and if it constitutes so that the effective-voltage value impressed to a liquid 
crystal layer may be set to V0-V63, the display of 64 gradation corresponding to the voltage concemed will be attained. 
[0129] Then, with the electro-optics equipment conceming this application form **, in order to divide into the 2nd in 
the period which impresses voltage VO, VH, VLH, and VLL to a liquid crystal layer, one fi-ame (If) is divided in ten 
periods. This ten divided period will be called for convenience subfields Sf0-Sf9. 

[0130] Furthermore, with the electro-optics equipment conceming this application form **, by the voltage change 
circuit 1450 stated with the operation form, and the circuit by the almost same composition, in subfields SfD-SG, Von of 
voltage VLL is outputted to the 3rd, Von of voltage VLH is outputted to it in subfields Sf4-Sf6, and Von of voltage VH 
is outputted to it in subfields Sf7-Sf9. And weighting by voltage VH, VLH, and VLL is made voltage Von for every 
subfield. 

[0 1 3 1 ] For example, when gradation data are (00000 1 ), the permeability of the pixel concemed should be made 1.59 
(=1/63) %, and, for that, it is necessary to impress the effective- voltage value VI to a pixel. Then, with this operation 
form, voltage to the pixel electrode 1 1 8 is impressed so that the voltage impressed between the pixel electrode 1 1 8 of 
the pixel concemed and a counterelectrode 108 may serve as Von=VLL in subfields SfO and Sfl and may serve as 
Voff=VO (=0V) in other subfields. Here, since the effective-voltage value impressed to a pixel is calculated by the 
square root which continued and equalized the square of voltage instantaneous value to one period (one frame), it can 
impress the time which multiplied the length of subfields SfO and Sfl by 2 (VI A/LL) to one frame, then the effective- 
voltage value VI corresponding to gradation data (000001) to a pixel. 

[0132] Moreover, when gradation data are (000010), the permeability of the pixel concemed should be made 3.17 
(=2/63) %, and, for that, it is necessary to impress the effective-voltage value V2 to a pixel. Then, with this operation 
gestalt, vohage to the pixel electrode 1 18 is impressed so that the voltage impressed between the pixel electrode 1 18 of 
the pixel concemed and a counterelectrode 108 may serve as Von=VLL in subfields SfO, Sfl, and Sf2 and may serve as 
Voff^VO (OV) in other subfields. Here, since it asks by the square root which continued and equalized the square of 
voltage instantaneous value to one period (one frame), the effective- voltage value impressed to a pixel is the length of 
subfields SfO-Sf2 to one frame 2 (V2A^LL) The time by which it multipHed, then the effective-voltage value V2 
corresponding to gradation data (00001 0) can be impressed to a pixel. 

[0133] Similarly, when gradation data are (00001 1), the permeability of the pixel concemed is made into 4.76(=3/63) 
In this case, voltage to the pixel electrode 1 18 is impressed so that it may become Von=VLL in subfields Sf0-Sf3 and 
may become Voff=VO (OV) in other subfields. Here, since it asks by the square root which continued and equalized the 
square of voltage instantaneous value to one period (one frame), the effective-voltage value impressed to a pixel is the 
length of subfields SfD-Sf3 to one frame 2 (V3 A^LL) The time by which it multiplied, then the effective-voltage value 
V3 corresponding to gradation data (00001 1) can be impressed to a pixel. 
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[0134] Furthermore, when gradation data are (01 1000), the permeabiUty of the pixel concerned should be made 38.1 
(=24/63) %, and, for that, it is necessary to impress the effective-voltage value V24 to a pixel. Then, with this operation 
gestalt, voltage to the pixel electrode 1 18 is impressed so that the voltage impressed between the pixel electrode 1 18 of 
the pixel concemed and a counterelectrode 108 may serve as Von=VLL in a subfield SfD, may serve as Von=VLH in 
subfields Sf4-Sf5, may serve as Von=VH in a subfield Sf7 and may serve as VoflP=VO (=0V) in the remaining subfield. 
Thus, by impressing voltage to the pixel electrode 1 1 8, the effective-voltage value V24 corresponding to gradation data 
(01 1000) can be impressed to a pixel to one firame. 

[0135] Hereafter, the signal over an effective-voltage value is set up similarly, respectively. 
[0136] Thus, if it is the composition which divides frame If during ten subfields SfD-Sf9, and writes in according to 
gradation data, the display of 64 gradation corresponding to each permeability of the voltage impressed to the pixel 
electrode 1 18 of the pixel concemed will be attained using Voff (VO) and Von (three values of VH, and VLL and VLH). 
In addition, although the period of the subfields Sfl-Sf9 illustrated to drawing 15 is illustrating to almost equal width of 
face on a drawing, the length may differ separately. 

[0137] Thus, in application gestalt **, the period used as the minimum can be secured firom the period of the subfield by 
the aforementioned operation gestalt for a long time, and the writing to the pixel electrode 1 18 by the binary signal can 
be ensured. 

[0138] < Application gestalt **> Draw ing 16 is the timing chart which showed the applied voltage LCOM to an opposite 
substrate, and the applied voltage to a pixel electrode per subfield in this application gestalt **. 
[0139] In the above-mentioned operation gestalt and each above-mentioned application gestalt, it is performing level 
reversal of the voltage which is made to carry out level reversal of the apphed voltage LCOM to an opposite substrate a 
fixed period, and turns ON a pixel according to this, and the polarity of the applied voltage to a liquid crystal layer was 
reversed periodically. 

[0140] On the other hand, in this application gestalt **, to an opposite substrate, LCOM used as the direct current 
vohage of fixed level is impressed, and the level of the voltage Von which turns ON a pixel on the basis of this LCOM 
is reversed for every fixed period. 

[0141] In this application gestalt **, so that it may illustrate to drawing 16 namely, in a certain fi-ame If In the subfield 
of the number according to gradation data, low voltage Von- is impressed to a pixel electrode rather than direct-current- 
level LCOM as voltage which turns ON a pixel. In the following this fi-ame If fi-ame 2f, voltage Von+ (VL+, VH+) 
which performed level reversal of voltage Von- (VL-, VH-) on the basis of direct-current-level LCOM is impressed to a 
pixel electrode as voltage which turns ON a pixel. 

[0142] In order to perform such an alternating current drive, it is necessary to the above-mentioned operation gestalt or 
each application gestalt (especially application gestalt **) to add the following deformation. 

[0143] a. In the case of the electro-optics equipment which has the pixel of composition of being shown in above-shown 
drawing 2 (a) or (b) Hke the above-mentioned operation gestalt, set on a certain frame in this case. Voff is outputted to 
each data line 1 14 as voltage which turns OFF a pixel for Von- as voltage which tums ON a pixel, with the following 
fi-ame The composition of the output section of the data-line drive circuit 140 is changed into condition of outputting 
Voff to each data line 1 14 as voltage which tums OFF a pixel for Von+ as voltage which tums ON a pixel so that the 
level of the voltage which tums ON a pixel may be reversed by 1 firame period. 

[0144] b. the case of the electro-optics equipment which has the pixel shown in above-shown drawin g 1 1 like the above- 
mentioned application gestalt ** - this case - a certain frame - as voltage Von - Von- the following frame - as 
voltage Von - VonH- - ** ~ constitute so that the yoltage Von which tums ON a pixel may be switched to the condition 
to say for every frame 

[0145] According to this application gestalt **, like the above-mentioned operation gestalt and each application gestalt, 
since applied vohage to a liquid crystal layer can be altemating-current-ized, degradation of the quality of image 
resulting from the dc component of applied voltage to a hquid crystal layer can be prevented. 
[0146] In the electro-optics equipment by <application gestalt **> application gestalt **, it is the adjoining pixel, the 
arrangement on the time-axis of a subfield was reversed, and the arrangement on the time-axis of a subfield is reversed 
for every frame. At this time, the timing chart which indicates the impression wave to the pixel electrode 1 1 8 in a pixel 
1 10 to be gradation data is shown in drawing 17 . In addition, this binary signal divides into 15 subfields SfD-Sfl4 frame 
If by the operation gestalt mentioned above, and performs weighting by voltage VH and VL every subfields Sf [ SfD-] 
14. 

[0147] Here, three lines of the wave and the lower berth by which four lines of the upper case of drawing 17 are 
impressed to a pixel 1 10 (Pij) have illustrated the wave impressed to a pixel (Pij+1). 

[0148] Thus, by the adjoining pixel, the arrangement on the time-axis of a subfield is reversed, a pixel (Pij) is arranged 
in order of Sfl4-SfD, a pixel (Pij+1) is arranged in order of SfD-Sfl4, and for every change rate of a frame, arrangement 
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of subfields SfD-Sfl4 is arranged in order of Sfl4-SfD before a change, and is arranged in order of SfD-Sfl4 after a 
change. By this, it can reduce changing sharply by the pixel which the binary signal impressed to a pixel 1 10 adjoins, 
and a flicker can be prevented. 

[0149] In addition, in above-mentioned application gestalt **, although arrangement of a subfield is replaced for every 
frame, every two-frame exchange in every three frames is sufficient. 

[01 50] <Application gestalt **> On the other hand, with the operation gestalt mentioned above, although considered as 
64 gradation displays, it is applicable to other degrees of gradation display like 8 gradation displays, 16 gradation 
displays, and — , for example. 

[0151] However, since the drive circuit and especially the X shift register 1410 in the data-line drive circuit 140 are 
operating near an upper limit in fact, they cannot raise gradation display frequency with this. Then, application gestalt 
** which improved at this point is explained. 

[0152] Drawing 18 is the block diagram showing the composition of the data-line drive drcuit in the electro-optics 
equipment concerning this application gestalt **. In this drawing, in the point of transmitting the latch signal LP based 
on a clock signal CLX, although the X shift register 1412 is the same as the X shift register 1410 shown in drawing 3 , it 
is different from the X shift register 1410 in the point that the number of stages serves as half That is, if the integer p 
with which n=2p is filled is assumed, the X shift register 1412 has composition which outputs the latch signals SI, S2, - 
, Sp one by one. 

[0153] Moreover, in this application gestalt **, a binary signal is counted from the left, and is divided and supplied to 
two Unes of the binary signal Dsl to odd number Motome's data line 1 14, and the binary signal Ds2 to even number 
Motome*s data line 1 14. Furthermore, in the 1st latch circuit 1422, what latches a binary signal Dsl corresponding to 
odd number Motome's data line 1 14, and the thing which latches a binary signal Ds2 corresponding to the data line 114 
of even number Motome following it serve as a group, and has the composition of latching simultaneously in falling of 
the respectively same latch signal. 

[0154] Therefore, according to such a data-line drive circuit 140, a required horizontal scanning period can be shortened 
in a half, maintaining the frequency of a clock signal CLX identically to the above-mentioned operation gestalt, since 
the binary signals Dsl and Ds2 for two pixels were simultaneously latched by the same latch signals SI, S2, and S3 and 
~, as shown in drawing 19 . Furthermore, the number of stages of the unit circuit which constitutes the X shift register 
1412 is cut down from "n" corresponding to the total nixmber of the data line 1 14 by "p" which is the half For this 
reason, it also becomes possible to simpUfy the composition of the X shift register 1412 as compared with the X shift 
register 1410 (to refer to drawing 3 ). 

[0155] That the number of stages of the unit circuit which constitutes the X shift register 1412 can be managed with a 
half on the other hand means that a clock signal CLX can be reduced in a half, if a required horizontal scanning period 
is made the same. For this reason, if a horizontal scanning period is made the same, the power consumed by originating 
in a frequency of operation can also be stopped. 

[0156] In addition, if it was in this application gestalt, although the number of the 1st latch circuit 1422 which performs 
the latch by which **** is carried out with a latch signal was set to "2", of course, it is good also as more than "3." In 
this case, a binary signal will be divided into the system according to the number concemed, and ******** supply will 
be carried out. 

[0157] <Application gestalt **> In the operation gestalt mentioned above, it completes in the write-in period (1 Va) in 
each subfield again. For this reason, it is [ that maintenance operation of the voltage written in in the liquid crystal layer 
of each pixel is only performed in a period after writing is completed, until the following subfield begins, and ] in a 
certain subfield. 

[0158] On the other hand, the clock signal CLX of high frequency is supplied very much to the drive circuit in the 
above-mentioned operation gestalt, especially the data-line drive circuit 140. Generally, since it has extremely many 
clocked inverters which input a clock signal into a shift register at the gate, the X shift register 1410 (1412) serves as a 
capacity load seen from the timing signal generation circuit 200 which is the source of supply of a clock signal CLX. 
[0159] Therefore, in the period when maintenance operation mentioned above is performed, with the composition which 
supplies a clock signal CLX, as a result of consuming power vainly with a capacity load, increase of power consumption 
will be caused. Then, the application gestalt which improved at this point is explained. 

[0160] In this appUcation gestalt **, it has the composition that the clock signal supply control circuit 400 shown in 
drawing 20 is inserted in the middle of [ until a clock signal CLX results / from the timing signal generation circuit 200 / 
in the X shift register 1410(1412)]. Here, the clock signal supply control circuit 400 is equipped with RS flip flop 402 
and AND gate 404. Among these, RS flip flop 402 inputs the scanning signal Gm into the reset input edge R while 
inputting a start pulse DY mto the set input edge S. Moreover, AND gate 404 searches for the AND signal of the clock 
signal CLX supplied from the timing signal generation circuit 200, and the signal outputted from the outgoing end Q of 
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RS flip flop 402, and supplies this as a clock signal CLX to the X shift register 1410 (1412) in the data-line drive circuit 
140. 

[0161] If a start pulse DY is supplied in the beginning of a certain subfield in the clock signal supply control circuit 400 
here, since RS flip flop 402 will be set, the signal outputted from the outgoing end Q serves as H level. For this reason, 
since AND gate 404 opens, as shown in drawing 21 , supply of the clock signal CLX to the X shift register 1410 (1412) 
is started. And in the data-line drive circuit 140, the point sequential latch of the binary signal by the 1st latch circuit 
1420 (1422) will be performed ignited by the latch signal LP supplied immediately after this. 
[0162] On the other hand, since RS flip flop 402 will be reset if the scanning signal Gm which chooses the last 
(counting from a top m Motome) scanning line 1 12 in the subfield is supplied after supply of a clock signal CLX is 
started by the start pulse DY, the signal outputted from the outgoing end Q serves as L level. For this reason, since AND 
gate 404 closes, as shown in drawing 20 , supply of the clock signal CLX to the X shift register 1410 (1412) is 
intercepted. Here, it is satisfactory even if a clock signal CLX is intercepted to the start of the following subfield since 
the binary signal for the pixel of one line corresponding to intersection with m Motome^s scanning line 1 12 should be 
latched by the 1st latch circuit 1420 (1422), before supplying the scanning signal Gm. In addition, in drawing 20 , since 
the frequency of a clock signal CLX is overwhelmingly higher than the frequency of a clock signal CLY, only the 
envelope of a clock signal CLX is shown. 

[0163] Therefore, since the X shift register 1410 (1412) will be supplied only when a clock signal CLX is required if 
such a clock signal supply control circuit 400 is formed, it becomes possible to stop so much the power consumed with 
a capacity load. Moreover, although the same clock signal supply control circuit may be prepared also in the clock 
signal CLY by the side of Y, a clock signal CLY has frequency overwhelmingly lower than the clock signal CLX by the 
side of X. For this reason, the power consumed with a capacity load at the Y side seldom becomes a problem as 
compared with the X side. 

[0164] <Application form **> If it was in the operation form mentioned above fijrther, although it stated as what 
generated the voltage of a data signal separately as VH (=V63) and VLH (=V55), and set up the period of 15 subfields, 
this invention can also make weighting of not only this but voltage three values and 4 value — . 
[0165] What is necessary is just to set up the voltage of a binary signal, and the period of a subfield so that an effective- 
voltage value may be set to V63 in an effective-voltage value, when gradation data are (1 1 1 1 1 1), V2, when gradation 
data are (000000) at this time, VO and gradation data are (000001) about the effective-voltage value of a data signal and 
VI and gradation data are (000010) about an effective-voltage value. 

[0166] Furthermore, although the number of gradation was set to 64 in this invention, as for this invention, it is possible 
not only this but to make the number of gradation correspond to 128, 256, 512, and 

[0167] Furthermore, in this invention, voltage may shift the voltage impressed to each pixel with the property of a 
transistor 1 16, a storage capacitance 1 19, the capacity of liquid crystal, etc. In such a case, the voltage LCOM impressed 
to a counterelectrode 1 10 may be shifted according to the shift amount of voltage. 

[0168] The <whole liquid crystal equipment composition>, next the structure of the electro-optics equipment 
concerning the operation form mentioned above or an application form are explained with reference to drawing 22 and 
drawing 23 . Here, drawing 22 is the plan showing the composition of electro-optics equipment 100, and drawing 23 is 
the cross section of the A- A' line in drawing 22 . 

[0169] As shown in these drawings, electro-optics equipment 100 has the structure where the liquid crystal 105 as an 
opto electronics material was pinched by this gap while the element substrate 101 in which the pixel electrode 118 etc. 
was formed, and the opposite substrate 102 in which the counterelectrode 108 etc. was formed maintain a fixed gap and 
each other are stuck by the sealant 104. In addition, although it is closed with a sealing agent after the amount of notch 
is in a sealant 104 and liquid crystal 105 is enclosed through here in fact, it is omitted in each drawing. 
[0170] Here, since the element substrate 101 is a semiconductor substrate as mentioned above, it is opaque. For this 
reason, the pixel electrode 118 will be formed firom reflection nature metals, such as aluminum, and electro-optics 
equipment 100 will be used as a reflected type. On the other hand, since the opposite substrate 102 consists of glass etc., 
it is transparence. 

[0171] Now, in the element substrate 101, the shading film 106 is formed in the inside of a sealant 104, and the outside 
field of viewing-area 101a. The scanning-line drive circuit 130 is formed in field 130a in in the field in which this 
shading film 106 is formed, and the data-line drive circuit 140 is foraied in field 140a. That is, the shading film 106 has 
prevented that light carries out incidence to the drive circuit formed in this field. It has the composition that the 
altemating current-ized driving signal LCOM is impressed to this shading film 106 with a counterelectrode 108. For this 
reason, in the field in which the shading film 106 was formed, since the applied voltage to a liquid crystal layer serves 
as zero mostly, it will be in voltage the state where it does not impress of the pixel electrode 1 1 8, and the same display 
state. 
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[0172] Moreover, in the element substrate 101, it is the field 140a outside in which the data-line drive circuit 140 is 
formed, and two or more end-connection children are formed in the field 107 which separated the sealant 104, and it has 
the composition of inputting a control signal, a power supply, etc. fi-om the outside, 

[0173] On the other hand, the shading film 106 in the element substrate 101 and the end-connection child, and the 
electric flow are achieved by the flow material (illustration abbreviation) in which the counterelectrode 108 of the 
opposite substrate 102 was formed in at least one place among four comers in a substrate pasting portion. That is, the 
alternating current-ized driving signal LCOM has composition further impressed to the shading film 106 through flow 
material at a counterelectrode 108, respectively through the end-connection child prepared in the element substrate 101. 
[0174] Otherwise, corresponding to the use of electro-optics equipment 100, if it is a direct viewing type, the light filter 
arranged the shape of a stripe, the shape of the shape of a mosaic and a triangle, etc. to the 1st will be prepared in the 
opposite substrate 102, and the shading film (black matrix) set to the 2nd fi-om a metallic material, a resin, etc. will be 
prepared in it. In addition, a light filter is not formed when using as a light valve of the projector mentioned later, for 
example in the case of the use of a colored light modulation. Moreover, in the case of a direct viewing type, the fi*ont 
light which irradiates light fi-om the opposite substrate 102 side is prepared in electro-optics equipment 100 if needed. It 
adds, and while the orientation film (illustration abbreviation) by which rubbing processing was carried out is prepared 
in the predetermined direction, respectively and the direction of orientation of the liquid crystal molecule in voltage the 
state where it does not impress is specified to the electrode forming face of the element substrate 101 and the opposite 
substrate 102, the polarizer (illustration abbreviation) according to the direction of orientation is formed in the opposite 
substrate 102 side. However, since efficiency for light utilization will increase as a result of an above-mentioned 
orientation film's, an above-mentioned polarizer's, etc. becoming imnecessary if the polymer dispersed liquid crystal 
distributed as a minute grain is used into a macromolecule as liquid crystal 105, in points, such as a raise in bri^tness, 
and low-power-izing, it is advantageous. 

[0175] <Others> In an operation form, the element substrate 101 which constitutes electro-optics equipment is used as a 
semiconductor substrate again, and alfliough the transistor 116 connected to the pixel electrode 1 18 here, the constituent 
child of a drive circuit, etc. were formed by the MOSFET, this invention is not restricted to this. For example, it is good 
also as composition which uses the element substrate 101 as amorphous substrates, such as glass and a quartz, deposits a 
semiconductor thin fihn here, and forms TFT. Thus, if TFT is used, a transparent substrate can be used as an element 
substrate 101. 

[0176] Furthermore, as an opto electronics material, electroluminescent element etc. can be used other than liquid 
crystal, and it can apply to the equipment which displays by the electro-optical effect. That is, this invention is 
applicable to all the electro-optics equipments that perform a gradation display using the electro-optics equipment which 
has the composition mentioned above and analogous composition, and the pixel which performs ON or the binary 
display of OFF especially. 

[01 77] Some of examples which used for concrete electronic equipment <electronic equipment>, next the liquid crystal 
equipment mentioned above are explained. 

[0178] < - the 1 iprojector > - the projector using the electro-optics equipment concerning an operation form as a light 
valve is explained first Drawing 24 is the plan showing the composition of this projector. As shown in this drawing, in 
the projector 1 100 interior, the polarization lighting system 1110 arranges along with the system optical axis PL. 
reflection according [ on this polarization lighting system 1 1 10 and / the outgoing radiation Ught fi-om a lamp 1 1 12 ] to a 
reflector 1 1 14 - abbreviation - it becomes the parallel flux of light and incidence is carried out to the 1st integrator lens 
1 120 Thereby, the outgoing radiation light from a lamp 1 1 12 is divided into two or more middle flux of lights. This 
divided middle flux of light will be changed into one kind of polarization flux of light (s-polarized light flux of Ught) to 
which the polarization direction was mostly equal by the polarization sensing element 1 130 which has the 2nd integrator 
lens in an optical incidence side, and outgoing radiation will be carried out from the polarization lighting system 1110. 
[0179] Now, the s-polarized light flux of Hght by which outgoing radiation was carried out from the polarization 
lighting system 1 1 10 is reflected by the s-polarized light flux of light reflector 1 141 of a polarization beam splitter 1 140. 
The flux of light of a blue glow (B) is reflected in the blue light reflex layer of a dichroic mirror 1151 among this 
reflected light bunch, and reflected type electro-optics equipment lOOB becomes irregular. Moreover, among the flux of 
lights which penetrated the blue light reflex layer of a dichroic mirror 1 1 5 1 , it is reflected in the red light reflex layer of 
a dichroic mirror 1 152, and the flux of light of red light (R) is modulated by reflected type liquid electro-optics 
equipment lOOR. On the other hand, among the flux of lights which penetrated the blue light reflex layer of a dichroic 
mirror 1 151, the flux of light of green light (G) penetrates the red li^t reflex layer of a dichroic mirror 1 152, and is 
modulated by reflected type electro-optics equipment lOOG. 

[0180] Thus, after the red by which the colored light modulation was carried out with the electro-optics equipments 
lOOR, lOOG, and lOOB, respectively, and a green and blue light are compounded one by one by dichroic mirrors 1 152 
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and 1 151 and the polarization beam splitter 1 140, they will be projected on a screen 1 170 by the projection optical 
system 1 160. In addition, since the flux of light corresponding to each primary color of R, G, and B carries out 
incidence to the electro-optics equipments lOOR, lOOB, and lOOG with dichroic mirrors 1 151 and 1 152, a Hght filter is 
imnecessary. 

[0181] The example which applied <the 2:mobile type computer>, next the above-mentioned electro-optics equipment 
to the mobile type personal computer is explained. Draw ing 25 is the perspective diagram showing the composition of 
this personal computer. In drawing, the computer 1200 consists of this soma 1204 equipped with the keyboard 1202, 
and a display unit 1206. This display unit 1206 is constituted by adding a fi"ont light to the fi-ont face of the electro- 
optics equipment 100 described previously. 

[0182] In addition, since electro-optics equipment 100 will be used as a reflective direct viewing type with this 
composition, the composition in which irregularity is formed is desirable so that the reflected lights may be scattered 
about in the various directions in the pixel electrode 118. 

[0183] < - the 3:cellular-phone > - Ihe example which applied the above-mentioned electro-optics equipment to the 
cellular phone is explained further Drawing 26 is the perspective diagram showing the composition of this cellular 
phone. In drawing, a cellular phone 1300 is equipped with electro-optics equipment 100 with the ear piece 1304 besides 
two or more operation buttons 1 302, and a speaker 1 306. A firont li^t is prepared in the fi-ont face also at this electro- 
optics equipment 100 if needed. Moreover, since electro-optics equipment 100 will be used as a reflective direct 
viewing type, this composition of the composition in which irregularity is formed in the pixel electrode 1 18 is also 
desirable. 

[0184] In addition, ****** which it explained with reference to drawing 24 - drawing 26 as electronic equipment, and 
also was equipped with a liquid crystal television, the video tape recorder of a viewfinder type and a monitor direct 
viewing type and car navigation equipment, a pager, an electronic notebook, a calculator, a word processor, the 
workstation, the TV phone, the POS terminal, and the touch panel is mentioned. And it caimot be overemphasized that 
the electro-optics equipment concerning an operation form or an application form can be applied to these various 
electronic equipment. 
[0185] 

[Effect of the Invention] As explained above, according to this invention, the data signal impressed to the data line is 

digitized, and a high-definition gradation display is attained. 

[01 86] And since it has the voltage of the voltage which tums ON a pixel two or more kinds and weighting by voltage is 
carried out for every aforementioned subfield according to the gradation level of a pixel, even when it is indicated 64 
gradation, for example by gradation, the period of a subfield can be lengthened comparatively and the writing to the 
pixel by the data signal can be ensured. 
[0187] Moreover, low-power-ization is also realizable. 
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it\^xmmmmi 1 8^(r>^mi:nom. mmmmi i 

^>v?>^^ 1 1 e(DmmmjEfc\fm^mi^\^m'r^t. 
h^vv^^^^ 1 1 6^>^yii^mtfj:^. mmmmi 1 s 

lO 0 4 6] mi^»L. ^2 (b) P 

1 OJc:»L,T^«iai 1 2 a, 112 

b(7)2;$:;a5i^:s^<J:;:c^, 

[0 0 4 7] HIIc^dV^T. ^ V^«^^^(h]K2 

oo«. m7^'±if3^±^mm^^hm'^^ti^mm.M^m^ 

ilS2 0 0(ciJ;oT^^$tt6ft^(7)5*>*S/^t(^Sr^i 

[0 0 4 8] a. ^mitmmw^mm^FR 

[0 0 4 91 b. ^mitmmm^i^coM 

0 8 m20m) \^m\i^ti^. ^mm^m\zm^x^ 

Mitm^im^ i^coMn. vcc (Hu^/^) A^^vo 

^b^ib^t-^ L c oMii. ^mitmmw^mm^- f r i;i>e* u 
60 

[0 0 5 0] c. h^^/^XDY 

^ 1 5:»'SfJLTf-:/>'>r-/v-Ks f o — s f 1 4<^^*t 

[00 5 1] d. ^^y^m^Cl^Y 
:L(D^ny^m^C\.Yyt. ^SfiiJ (YfiiJ) (^tK^^SE 

[0 0 5 2] e. 7 >^ti^LP 
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[00 5 3] f. >5^n vy-j^ft^cLX 
^1(7)^ o .y ^fS^C LXfl. V^t>6^'5 Ki/ hiJ^ D -/iJ^tC 

[00 54] Sl±t^^>( ^ i^^m^-±f^\B\^ 2 0 0 l;i J: 

ox±f^:^ti^±m^£m^(nm.mx^^. 
10 [0 0 5 5] El 1 l;l^ov^T. ^^mmm\B\^i s on. 

>^ ^ -/\^ h*<Dmmzmf)^ $ e :^ ^ - h D Y ^Sr ^ 

^y^m^cLY\zm-5\^^xmmi.. ±^mi i2<d^ 

(-^BSm^G 1 . G2. G3. Gm<h LT«H^J:# 

[0 0 5 6] ^yc. T^-^J'i^igKjlHlKl 4 0«, feS* • 
¥^5SSSrB^{^*5l/>T2ffl[m^D s ^v=^-^«|l 140;*: 

20 m-re-T^-^J^i^i 1 4(;iv^-^m-^d 1. d2. a 

3. dntl.X~-^\cm'^-r^i,(DXh^o :L(Dy^. 

-^mmmm^ 1 4 o (oMt^^^mmt. m 3 j^i^^n 

[ 0 0 5 7 ] HI 3 {^L^-t J: 5 cc^-T^-iJ^ijSiEttlHlfe 
1 4 Ofl. Xiyy h U-v^^^^ 14 10^. IS 107 2/^ 
[elSSl 4 2 0 M 2 (7) ^ ^[elK 1 4 3 0 ^. mSEjl 
JillHltel 4 4 0 ^|;iJ:oTlt^^nTV>6o 

[0 0 5 8] ;icT\ x>y h uv^;^^ i 4 i ofi, * 

2. S3. Sn^L.T«g^kgtteWt:itt«&i-StOX 

[0 0 5 9] |?1 CD^iy^lHlKl 4 2 0(1.^ 2ffifI-^D 
s ^y y^^^S 1. S2. S3. S n (O^ifeT^dS 

. [00 6 0] m2(D^ y^\B}^l 4 3 Oi-±. ^l<Oyy 

^mKl 4 2 0{c:J:i9^s/^$;h.fc2litm^DsO^>«r 

40 [0 0 6 1] mj£mUm\^l 4 4 0fl. ^2(Dyy^m 
Kl 4 3 0;^)>f>m;^^n-6ft#^SftTmiEVo n^Tt 
\tWo f f ^^J^LTHi;0't-6fci«). 2<B(7)y^>f ^'^V' 

1 44 0T*f:±. ^20O^s/^IiIKl 4 3 OICj:t) 
S^xfcM-^IClCl^Tm/EVo n^fcfiVo f f (LCO 

M) <nbib\^irM^-'^^m^\^^ x-^fi-^di. d 

2. d3. d n^#>!r07^— >5^j8|l 1 4iC:«tl^-f -5 

[0 0 6 2] »clc. mm^gllElKi 4 5 0tt. f-:7^:7^ 
50 -/l-KS f O-S f 7(C*3V^XIlfi/EVL^Von<^ b 
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[0 0 6 3] SEE^jftSKl 4 5 OW:. Mri^m 

>^-r— /vKS f o — S f KoWiWi'^y h^H. i^:/>^^ 
-/VKS f 8~S f 1 4C0»irayi?,y h^n>5:7y yzf 
yuyy\B\^i 4 5 2 K:7y ix:/:7D i/>^[HlKi 4 

5 2<Dti!i:t3m^^^i-fxm^mmm&^±mKi 451 

[0064] CtttC J: t) . W^mim^ 1 4 5 0 fi. f- 

6V0 n^tti;'Jb. f-^:7>r— ^V'KS i s-^s i i 4(0 
^ #(rfim/EVH^#-t-6 V o n tcotrfc 

So 

[00 6 5] C(^<t 5lcih:/>'>r~>'^ Ks f 0-- 

Sf 14fetC. PSiJlx-^/HClfSCTm/EVO. VL*3J; 

iic43ttS7^-^^«llHiK3 0 0-efcS, . 

[0 0 6 6] :L(Dy'-^m.m^^ 3 0 0 f^. ^S^^ff 

o-s f 1 4St^:2g[«^D s (o^fcjj:!) tw^«|-r 

[0 0 6 7] ^/c. T^-^^^llHl^S 0 OJ:i, Pg^T^- 
^D0-D5^2ffift^D s tC^m-r6i^^^^;^>5$>So 
flsWt-ll.. ■r-^^miH]K3 0 Ofi. Pg^y^^-^DO- 
D5(cm-rS2fii[{s^D s fartr^^tb.Sf^^J- 

[0 0 6 8] /cC4b\ C(0 2ieffi-^D s CloV^TJi. 

j»ig»jiHiK 1 3 o^x.uy'-'^immm^ 140 ic*5(t 

0SS3OOl;i{t. H/^/w;^DY^. 

yc. ±i^i.fz.^b\z. y'-^mmmm^i4ox\^. h 

67K^*aE^8M^C*5V^T. f^lO^s/^IHKl 4 2 0;D5 

«ir«lfc;i*5V>X. S2<D7ix^lHlKl 4 3 0^5^ y'-^m 
^dl. d2. d3. • d LT-?rt-«-7^-^«S 
1 1 4lC>Ki^-t-6«^^/ioXV^5<Z)X% T^-tJ'^jSllH] 

K 3 0 0 ti. M^mmmm^ 130 *5<t t/T^-^j^isa^ai 
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iHlKl 4 0{C*3(tSt(jf^<tltKUX. l7K^^^»3FBlfc 

[oo6 9i»ci;i. mm\^ti2mm'^D s^±^-r^ti 

ib(O7^-^m»m^3 0 0O:i:f*:^K)/^«^lc:ov>XlftW 

iftlHlKS 0 OtD^tl^r^-r^affi^Xfe-S, 
[0 0 7 0] m 6 {c^-r J; 5 v^-^^^[elK 300 
10 iEi(i^>'^-V;^^y 3 0 1 "^It^^tLXV^So 
[00 7 1] mm^^^ — iy^^'e]) 30 -^yy^ — 

^IStSbXV^S. -^rUX. ^i(j/^^->^;X^y 3 0 1 

X^x.hti^o 

[0 0 7 2] crx\ f-y:7^— yPKS-g-fi. 1 y I— 
M.f^ii^i^n^^^yy ^ —/i-y(Dm^x*h^ . roj 
ri4j ^X(D\^^'rtif)^(Di$:xh^o z(D^-:fy^—ji^ 

20 K#^<^^j*-r^:^felcgflbX{^#a%x^n6;5^ M 
;tf^> -7^— ^^«I[11K3 0 ocortJfPic, h/>/wx 

19) xy-fei/ N-rS;?;'^^-^^KttX. ^Kj^e^^-hjsg 
*^#B8-t'5C tX. m^^<Oi^:;^>^^-/PK^ig!8UX 

[0 0 7 3] ^fc. mm. ?^my^-^i.^M't^2mm 
f f(Dmm ^coBB^$r^bxv>-5. ipt. mm^<^— 

30 y 3 0 1 iwH, ID 7 ic7]^-tS^ina^irib^v>x 

"1" <h "0" tt)^hti:^:t:^7tyy'-^:^mm^tiX 

[0 0 7 4] ^LX. iEtb^^^-V;^^y 3 0 Ifi. ^ 
(DX b l-LX#e>nSf-7':7^-yV-K#^^pg3Sx-^ 

m& 14 0 l;if^ttXta;^t-S. 

[00 7 5] ^LX. 2litft-^D s |:iioXmffiV o n 

Xfc6-b#) . ®iE«]lJlIiIKl 4 5 0*5i:t/®EjlS^lHl 
40 Kl 4 4 oidjrf). ^-fy ^—}vYt'^s i ot^hS i 1 
XfcS^'&lcumiEVLlcJ: !9M^#tt$tt. 
-/i-KjJSs iZix^hSlx 4Xfe6»^Jc«:mJEVH(c 
<t t)fi;^#«t$n:rc-r-i5'fs^d l-dnlw^tftSH 

So 

[0 0 7 6] (i&^'7'-^ti:mLXi^:/>^^-yp 

KS^:l^;!JD$tiSS/E^^ov^X:i^^*^&^J^c:IftM■f So 
[0 0 7 7] ^-f. mW^^-^t^ (0 000 0 1) Xfc 
S^. 1 . 5 9 (-1/6 3) % 

^i-'<#Xfct>. ^E:<^yb«){ctj:0^cr)|iaimmii[VlSr 

50 iii«ic:^LxPnjbD-rsie:^sds*>Sc -^TwXN ^nmMn 
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f llC:feV^X«Vo n=VL<^/ct'9. itk(D-^yy^—/\^ 

Kt;i*3v>-cfiVo f f =vo (=ov) ^/«c-5i:p(w. 

1 ^^U-i.l^l^UT (ViyVL) 2>|:^Dfc^rHl 

^-rni^. p&m'f—^ (0 0 00 0 1) tc^fSbfci^sb 

[0 0 7 8] ^yc. P^^y^-iJ'^iS (0 0 0 0 1 0) 

^m^. ^mmm(r>mmm^s. 17 (=2/63) % 

x-n. mmmm(Dmmmmi 1 8 4ej:t;^^f^m<^i os 
m{:imi\^ti^m&^>^ -^^^7 ^ -/u s f o, s f 1 

*3J;T/S f 2lC^3V>-CriVo n=VL^/ct«9. 

:7>r— /wKl-^^v^TJiVo f f =vo (ov) ir/^^J: 

<>X^ibhtl^^^h. ■^rfV^-^fVYS f 0~S f 2C0 
S^^. 1 :7U'~i^ic:^LX (V2/vi:) 2 ^^i:; 

fc^pfl^-r^xtf. Psss-T^-^ (00 0 0 1 0) {emu 
tLn^mmy 2 ^m^icrjap-t -5 c h t^x% 
(0 0 7 91 mm\^. mm'r-^r- (0 0 0 0 1 d x 
^^m^. ^mmm<Dmmm^4. le (=3/63) 

(ommmmx 1 s <>!>*f^misi 0 sm\:imw^fihm& 

f)^. >'WKS f O'-S f 3^r43V^XfiVo n = 

VLtj:^l9. ffico-i^:/"7^-->'^K^c:^^V^X«Vo f f = 
vo (=ov) iU^m^^i 1 8l-*H-6 

m£EB^ffi<0 2ffe«:i^sa (i>^U'-ix) 
x^i^'fbLfc^z^teicjioXjj^i^^n^^^^. -t-fy-t 

— /l^KS f O — S f ScoS^S:. 1 :7 A{w>ttLX 
(V3/VL) 2^*i:fc^H^-ttLf^. KSSt'-^ 

(0000 1 1) l;i*HSUfcliam/I«i[v 3 ^BSKllcfp 

j[jp-r^c^^5x^5o 

[0 0 8 0] V^m^f-^f}^ (00 1 0 00) X 

^^m^^ ^mmm(omm^i: 1 2 . 1 (=8/6 3) 

%^-r-<#Xfct)s -?:<7)fci6i::tilll^co||$aS/E<av8 

^mm^nx^x'^tVi'f^ii^mti^^^^ ^rx% *lliSj^ 
ffix«. ^KM^coiF^mffi 1 1 ^^xnnmmm.x 0 

SPsltc^jUp^n^SEE^ii^ 1^>^:7.f-y^KS f 0\z.^\^ 
X«Von=VLi:L. 1^:/>^ ^ — K S f 8 |;i4b^V^X 
«Von=VH.>:L. t?:>i^>^:7 -/W K^r*3V^X^l 
Vo f f - vo (=0 V) 1 
8{;:Mi"^m£E<^W*p^fT5o c:o«jecdRi*p(cJ:o 
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\y\^—Mz,n\^xnwf—^ (0 0 1 00 0) \c 

[0 0 8 1] Jl^T. l^l^icLX. Pgia-r-^ld^^-f -51^ 
:/:7^^yv.Ks f 4-8 f 1 A.o^^Wihm&^WL'^'t^ 
::<!rl^J:i9. f&copgi^v^-^tciovNXtjI^^tc, i®^-- 
coS/EPn*P^fT 5 C <^ 6o 

[00 8 21 wOJ:5J-LX. f-:/:7^— yvKs f 0 — 
S f 1 4tc^LXPgPy^->5'lc:j6Dfcm/E4:iii^lc:Pn;!jP 

i&^M\zmU^tl^mJ^^^VH, VL:ioJ:U?V0Xfe'5 

«rfg^/cC^. /.fib\ Ill8lw[il^Lfc-t^::^>^^— /i-KS f 

® {w^O:^ $ S t> iOXfe o X t J: I \ 

[00 8 31 <mvF>ik\^. ±mi.fcmmj^m\^m^m 
^^^mm(Dmm^-^\^^xm.m'r^. msn. ccom^ 

20 [0 0 8 41 ^-r. ^«^t:lg»ft^LCOM(i. 1 :7 u 

— (If) s^-^'-<>'^^teLx. >^f6i®iii 0 8(c:Pn 
{ci:7u-i. (If) ^^mi.fz^l^':/y^-/ur<Dm 

[ 0 0 8 5 1 C C X. ^miKi&ft-^L C OM;5S L 

/v<^/^5 1 :7u-i^ (if) ir^jv^x. 1^:/:7^-/vK 
S f 0(7)BIM^S^"t-e>^^>- hy>Vi-><^DY;i>tt^$n 
*Sti»^i(jlElK 1 3 0 (igi#BSj (c:jBft6^o 
:y^<t-^CLYtc:JflC7^cteilHc:i;oX. jfelEm-i-G 1 . 
30 G2. G3. Gmtmm (IV a) (-|lH*fi^te6^lr 

tB;^$ix6o ^c^^b\ KIFp^ (IV a) fl. *t>^^/^i^:/:7 

[00 8 6] $X. ^^It^Gl. G2. G3. G 
^Vv^iKSrWb. ^/c. Jid^iblft;tXl*i(7)^Sj»l 

1 2{cMJt^'r^M^m^Gm. h/^/i-><.DY;55 

«t^^n/cm. i5't3 5,^^t-^CLY;a5§|^]lc:3i:^_t:;iSo 

®LXtti;^$tiS«^<i:/ioXV>S, fitox. i^y:7-< 
40 -/w K<?DS??]le:;^ ^ — h d Y tm^^ ^ tiX t)^ h . 

'>3S/h (GO) ^5-7^-^j»^f(llHlKl 4 OtC^jfeStt 

[0 0 8 7] ^CX\ ::<D^S/^fs^LPC0 1 v/a h 
(GO) ^s^j^$;}xy^j::^j::ov>x«^t*LX^5^6o ^ 
-f. CCD7;/^1I-^LP(7)1 >3 > h (GO) t^^—J^ 
laigitllelKl 4 Otcttj^$tL6<!r. 7=^-^i^|gitjlElK 1 
4 0 (lil3#BSJ (CiottS^ ^2/^^g^CLXlca-^V^ 
XCillSn. y y^m^SX^ S2, S3, Snt^ 
50 TK^jfelESIPfl (IH) lc«|»:«^<|fe«)tc:ffl:^$ti6o * 
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is. yy^m^Sl. S2. S3, Sn«. ^tl^* 

[0 0 8 81 matilioMt'S^K^^^S^^lHlKl 

<0^-^mx 1 4 <ir03^Mlwm-r 611^1 1 0--(D2 
ffift^D s «r7 5/^L. ^iy^ft-^S 2CDi:"bT 

^-:^b^V^T. ±;i^<bmx.Tl*:g(7)^Sj©l 12^. 

1 0-^(^2ffi^5-^D s $:^5/^b. J!^T> IBJ« 
IC. ii?5>^^;tT 12^. ^t^hWiX, 

Tn*:gcoT'~^j^l 1 4 ^ <7)^^(:i>(tjS:"r^iif* 1 l 

[0 0 8 9] ctttciJ:?). *-r. llli{;i*3V^TJi;&^ej 1 

mm^usf)^^ mi<o^y^^^i 4 2 o^c:J:t),^HIl^^: 

OOJl. ^l<Oyy^^^ \ A2 0[ZLX^yy^(D^^ 
^^^^\^^t>'^X. ^m^COPg^T^-'^DO—D 5^2 

fis.$n. f-:/:7>f ^yi^KS f 1 2fii[ 

ft^Ds;!)^ !5&Pi7^-^5'DO'-D5lc:iSi:rta:^$tl^ 

[0 0 9 0] ^td. ^^y^m^Ol.Yi)^tLi^Tt^^ 

SEiSS 1 1 2 (D^Mlc^JSf 61®^ 1 1 0 h vly^yy^ 

^;}X'5o ^bX. -/^ff-^L P(7)i:^Tj5^«9 

^ >'>5^lC;^SV^X. M2(^7iyf^ll]Kl 4 3 0(:±, ^ 1 CO 
7iy^[iIKl 4 2 Otrj;oX.e«I»cWl-^5/^$nyh2 
ffift^D s y^m^^y'-^m 114 co#>«r 1^7=^-^ 
m^dl. d2. d3. d n <ir LX-^{w>e^j^-r 

:i<otiisb^ ±ii^hWc:^xinu(ommi i o^c^bH^ 

Xfl. f—^iE^dl^ d2. d3. — , dnCOSi^;!^ 
[0 0 9 1] :L<Dmj^^t^rf\^X. EIltciol^X_b;^)^ 

^2*g(D^^j»i 1 2t<D^m^nit>'r^mmiff^ 

(D2m.iE^D si)^^ ^lO^j'^SKl 4 2 0tCj;!9^ 

[0 0 9 21 -^LX. J^JiP*l^«>iSlf^;d5. m*:e(D^3E 
191 1 2\zM)t>-r^^^iB^-Gm-^^ti!itl^tl^^Xm^ 
jl$n6o fin*>. fc6^^«^G i (ifl. l^i^m 

irmti-tmm) ii^mtf^ti^i*.^M^mm (ih) 

<oifT5>ic:5*-r6x-^fi^d 1-d n(^#jZ.^t, 
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(i + 1) *:@o^]gi&i 1 2{znjt?-r^mmi i oo 

LX^T^t^6C^lc/Jr6o ^jrib\ (ij^i i oicgiz.* 
tifc'f-^im^n. ^(o^ify ^—jvYs f 2ic:^ov^x 

[0 0 9 31 ^xymmtrnm"^. '^yy^-/i^v(Dmit^ 

§tt6o fc^ciU 7"-^^«|[eIK3 0 0(i. pgPx-^ 

D0'-D5^>P>2fll:fs-^D s--C0^m^-OV^X^l. 

10 >^>r-ywKs f o-s f 1 4(D^h. >^^S-r'5'^^:/>^>r 

[00941 S^tc. i>^ ASiiS. ^Wl^iKibfs 

■^LCOM;^m^'-</^|c:;Kteuyh«'g^^c^5t^Xt. 
:/:7^-/^K^c4b^^xl^^/^tt^^;^|Silt)^§$n'5o /c^c 

ov>xti. 12 7 (b) (c^$^x67^-:?'/i-j5S#Rg^?tt'5 

[0 0 9 51 m^. "r-^mmm^i 4 ojcuzem^i 

20 ov>xMf^-r6o 1119(1. mn^y'-^t. U^l 1 0(c 

[0 0 9 61 iemtmmm^hcoMi}^^Li-^ 

(00 00 0 0) xfc^^t. ia7jr^^ttS^lfti^W 

Sl^ilj^coM^m<^ 1 1 8{:ifi. Ill9{c:^ 
l.:7u— (i f ) l^iaoxmiEvojis 

Si2.*ti.6o ::cx. ^m^^Bm\^mm^ti^m^mB^ 

30 (000 000) lcmUX0%<i:/^5o 

[0 0 9 71 ^fc. h^mm<Dp^m'f—^DO-^D5 7^^ 
(0 0 00 1 1) X*>6i:#. !l|7(c^$n6*»rt^ 

KS f O.-'S f 3^w*3V^X 
limJEVLCOVo n;5^ UJl^COf-:/>^ >f — /V KS f 4 — 
S f 1 4ic:*DV^X^:±®jEVO(7)Vo f f ^ti-^r'tt^ 
iZv^tiSo ::cx\ ■l^>^:7^-/wKS f o~s f 3(D»3 

radsi:7u^A (If) ^c^bH^xfii?>6f^J^^i (v3/ 
40 x% iyi^-M^^\^^x^mmm(ommmmiis{:iw 

3ii8^fi. f&my^—^ (0000 1 1) »c:*fiSLX4. 

7 6%t^j:^^ 

[0 0 9 81 fceU^COPgSBT^-^DO-DS 

(1 1 1 1 1 1) x^h^ttf. m7{z^:^n^m»:f^ 
mm 5 iiS;^. ^mmm(Dmmmm us \at^ la 9 

^$tL6J:5l-. i^:/:7>r— /vKS f 0~s f 7l^:fcv^ 
Xfim/EVLc^Vo n?i^ J^K^CJf-T'^'^— yV-KS f 8 
--S f 1 4(r*3V^X«mjBEVH<?5Vo n?5S. 

50 i*ox. ^mmm<ommm^. PiUT^-^ 
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(111111) Iw^j$:lti oo%tfj:^o ^iib\ m 

[0 0 9 91 3^Wb^!lj^§^LCOMjdSHL--</^ 

[0 10 0] :i(oxv^j:mmmm\m^m^^^mm\^ 

XiX^. lyU—M. (I f) 1 5fi(7)f->^>^^— 

KS f O-S f 1 4lc^fiJU #i^-y7-<-/wKfe(c. 

t9f^L•cv^6o c:ttlcj:!9. x-^i»i i 4lr»*&$n 

[0 10 1] ^fc. mmmtKDj&mi,^m\^^j:^o 

[0 10 2] ^fc. y^-^mi l 4\:i^>frm^^tl^^ 

[0 10 3] $e>{w. 2#:«-^Ds(i. i:7u-i^§rl 
5fi(7)f-:/:7^— /I. KS f 0~S f 1 4{w5>f'JL. 6 fc' 
hcopgsgT^-^DO — D 5|:iS<5v^Xf-:/:7>f — /i^K 
S f O — S f 1 4COSJES:VO. VL. VHt;iJ:oXfi 
^#tt^-t"6J:9l-UTV^^;^^^, f*:/:7^-KSf 0 

1 1 o(C7^-->?ft-i-^ife^ic#3z.tf- i:;65-e#. ^mm 

So 

[0 10 4] ^^Iw^fc. f->^>^>r->'WKS f 0-S f 

1 4(;iibMtSiii^i 1 o-^(DW^^n. y^^— V/^)vy^ 
h 7 ^116 $:f-:/:7 ^ — /v K<?3 5 *>i^t>_h;&5 19 
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[0 10 51 /^^o\ ±^^Ltcmmjf^m\^h'oxn. 

2:7u--i^l^_L(O^^X*u-</v^te-^5«fiS:c^ UXt>a 
v\ fc^cU -t«EU^c^i£fl^ffi|;ii55V>x. y^-^^«|[el 

ic:j:oxy-fe5/ h-f 6::^x\ m^(D-^y'y ^ -^i^ h^^ 
[0 10 6] <^^mw^w^> i.^'mmmxn.^ 1112 

(a) ^fcJi (b) ilf^mffil I8ir*r 

-^h^Mm&^m^^m^^xmm'^wi 1 9icj:ox 

«^f•rs«^£^o^iJ^^gffiLxv^/co citLtr^L. 
(c:^£;i:x®EVo n^ytJlVo f f ^ilS^LXMSSS 

[0 10 7] ccx\ m\^\x^^mwM<5>\^x^n.^% 

n 5. ^ jgl. (g| 1 3 ««/E«I«llHlgS<^)--ffi1S^^-riHlK0 

[0108] ^10 J: p *^S:te±tciaft'5 ' 
^^®Scl Ola [rjl, '6?'J;tf^m*0^lEi©l 1 2;5Sx 

(tr) :^f^lc®ffiUX?i^^t)c:$tL. n:*:<7)7^-^iiSi 1 4 
a, 114b?!)SY (^J) :^^\Cf^^XW(£\^Xm^^ 
tt. $ b{;im^COV o nigl 13a^Voff|gll3 
b;ii5X (tr) *rS]{wjgffiUX?l^^$ttXV^So ^LX. 
P^l 2 0«. 3^3g|Sl 1 2 t-^ftDr^-^iWi 1 4 
a, 1 1 4 b <bf7)^3^||lcmUX^tt^tLX. h y 

ij^;^ttiwiE^j$ixxv>6o f£^. mi 1 2 1 

o«. i fr j ^J{;igEgLfct>(^x-ro 

[0 10 9] «-7^-^5^jftl 14a h^-^U \ 1 

4 b i:CDr«^tcft>r ^//^-^ 1 5 O;05^n^*ng^)f^$n. 
-;&(^y=^-^$'iai 14a \cn^-^m^d j ;5^f{fe;^(07^ 
-^«Sl 1 4 btCflU-<yW^MteLfc7^-^m-^/d j 

;^5A;^$;h.6o $ #v o ni6S i i 3 a 

mmwm^\ 3 o;&^^>ta>j*tt6^^m^G i ^sjtx 
m&v o n (^^maEffi^vH, v L i^iK^f-smm^^iEi 

Kl 6 0;D5^>^rg^ij^$tlXV>6o 

[0 110] /^4b\ jSffi?f^^(DXf^. lftPJ<7)ffiS:_h. ^ 
^«ai 1 2(7)^*:jSS:m*:i: U y^~^«9l 1 4 a, 1 
1 4 b(Dj»*»r^n*t LX (m. n {i-^tL-^tt 2 £Jl_h 
<^SEit) . mffX n^JO-^ h y ^;:^®^^$ggi: UXa 
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[0 111] mmi 2o<DMcf$i^^mfiit lt 
mi 1 i-^-r J: 5 1-. 4 121 ^xrji 2 

[0 1 1 21 1 1 6 a*Dj:U5l 1 6 bfi. 

KU'-r 12l4oJ:t/l2 2(7)^m;^«^ 10 

[0 113] JilEHMJ^^T-Ji. #iij^lct^l;*:cov^- 

*:iCffl?^fli®T*«. 2*Oy^— 1 4 a*5J:CFl 1 

4 b;5S#]if^[-^bTgEi^$tLT*5t). 7"-^i6ll 14 
atd^ih^^v^^^ 1 1 6 a<Dy-;^^Sg^Ji^$tt. 7^— 
^ISl 1 4 btC« h^^^v^:^^ 116 b(^y->^;SSg^j|g 

y'-^^^mm\B\^l 7 of)^hy'-^m^d ^ (3=1- 20 

n) i)^^<0^^mti^ti. y'-^mi 1 4h{:inZ(Dm 

y'—^m±(om^n. 1 1 e a^Q^j:t;^i 1 

6 b ^:frU-C 1 2 l^XrJl 2.2/)>h^J:^;^ 
y > 3 h 1 2 3 At}i^/)^mj^Y o n ^^^^ 

6V0 nisi 1 3 a{:imm^tix^^, m:bmmmm 

h 1 2 4 fi. A;^^^;ei5ii;/£v o f f ^m'^-r^vo 
f f «i 1 1 3 b {zmm^tix^ t) . mtfmmmmm 1 30 

— h 1 2 3;fc*J;05l 2 4(i. Vv-f;}X)tjHU-</K^)^— h 
cn^|:i^:±±IS;^^y lc::Jo(ta-f 1 2 l:JoJ:U? 

[0114] $ f-^mmwjm^ 1 7 o j^. mi 

2l;i^i-J;5l^. ^JSJ^^X^E-^fcv^-^aigttlplKl 
4 0(D^h. mjE^RHIKl 4 4 0^^V^/clXv^>^ h U 
v^:^^ 1 4 1 0^. IIH7)^5/^IelKl 4 2 Oi:, ^2 
C7)^5/^IEIK1 4 3 0^{rJ:oT^^$ixTV^-5. 40 
m2(D^y^l 43 O^^hny'—^mi I 4\Z^y' 

(01151 — ®E«IiftlHlK 1 6 O (i, HI 1 3 td^ 
JtX> Cl(DLCOM(DH/HC/Si:fcm/EVH. VL^ 

^^i-^StfrnJE^^lHlKi 6 1^. -^y^^-zi^h'S 
f O — S f 7|C4b^V>XHU-</l'^/^-5^lEft-^G i (DA 
tti^>;^^t^\Z'^y hm^irmti-r^T:^ h^^- M 6 50 
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2 f-y':7^-/WKS f S — S f 1 4lC^oV^XH^'-< 

«rtli;'j*f-^rv Ky- h 1 6 3 rvKy-hi6 2 
(^)ffi;^;issSg^lc^M$ti. r>^Ky-hl 6 3;5SRi^ 

5/:/:7n5/^[ElKl 6 4(Dm;fJ^t^4:§^tXMISS2pm 
iEM^lHlKl 6 l7!)>^m:^^n'5mJEVH, VL^ilS^ 
s/^ViJ^^^l 6 5 i:i;iJ:oX«^$tLXi^ 

6. 

[0116] Clixic J: . «/E^^[e]K 1 6 0 (i. 
y'^-zUKS f O — S f 70^#twfl®£VL^Vo n 
t LXW;^L. f-y'^^^r— /l^KS f8'-Sfl4(Z)^# 

[0117] j^^T. C (DWrn 120 (DftmciOl ^X|^i^ 

•t-Stc, *:iS;:ffl?|^ffia)(;i:fev>xt> ll«B?^ffi60ll| 9 Jc:^ 

Lfc J; p ^mmy'-^i^MJt:^ i^fcm^^mmmm us 

[01 1 8 1 112 Idfiihy' >^ >r -/V KfelCH ix 

-i/WtD^Sm-i^G i t>mtl^tl. h'y^i^y^^ 116a 
^b^J:r/l 1 6 ht^:^l^i^mttj:^X\^^bt\z. m&<D 
fPAD^Jt^-feH U^/l^COfg-^d j ^XXf^(r>\^^/Vit 
K^l.fc.l.u^/Viom^fi^y'—dfmi 14a*5J:t/i 1 
4 b{;iW;^$ti/c<^-r6, :L(Dm^. -fW^-^12 1 
L U-^/V, ^ ^-y^— ^ 12 2 COai;'?/®-^/^^ 
HU-</Pi:/^^fc*;>. h^>'>^ 5/'>3>y-— h 12 4 

rco v;^^ -/i^3 h 
1 2 4 <^^hLxmi£ V o n;dSIij^miSl 1 8<cWJ!JD^tt 

[0 119] C(7)gS, 'y-y':7^-yVK;d5s f 0 - S f 7 

nl9l 1 3 a lC^^;0^6S;m«VL ib/^oXV^'S;?)^^. ® 
^Sffil 1 8(c:fimJEVL;0S*#]ii^tt'5o 
[01 20] — ^ -/^ K;0> s f 8 - s f i 4 

<Di&^(wfi. Vo nieai 1 3 a tw^>^^-5S;E(lVH<b?t 
®*mi®l 1 8tr«mJEVH;as«#3^*;h.-5. 
[0121] ^yh. ^^j^ 1 1 2 lc:>{t-t-6^2<t^G i 
;d5LU^yH:i/^6<^. hT>v^^^ 116a^c5J:t/ll 
6 h\t:^^^mttj:^^ 1 2 1^qJ:U^1 2 2 

ra. ^ w^-^ 1 2 2<Dm:hin^<o^:^*^Hi--</i^t^j:^ 
tcib. h^>^:^^ yi^3 i^^— h 1 2 4 LXm/E V 
H;d5iii*m«il 1 8{cSJ;!JD$nj|^lt-5w<>:^/j?6. 

[0122] ^(^)^. ^^j^ 112 ic^-r^^sm-^G 

i iimxy^Hi^^jx^t^jifO. 116 a*5j:t/ 

1 1 6 b^S::>j-v<^|g^/£^xv>6^#(w. SmoBlAD^ 

fcHU^/KOft-^T^s-r — ^J'ii&l 1 4 a*D*J:o?i 1 4 b(r 

fg^;55H I^^/W, >r ^ 12 2 (0\^ti^^t^ L 
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^:frLxmjEvo f f (LcoM) ibmmmmi 1S\Z 

[0123] ^ LT. 1 1 2 tc^-r^^^ft^G 

1 ;dSL u-^/H^i/^S^. JixEbfc J; 5 J-, 

2 iib^J:r/i 2 2(l-^nieJ^M«^)m;^^t-^t--<>'W^-^(7)^ 

jEvo f f ^jsiifigiejg 1 isizjpiim^timn^zttfj: 

[01241 L;!)^>b. SI 1 3 (c^-rmiE^JfelHlK 160 10 

JEEVo n tiSeUfcSJBEVH, V L 4rtH>ji-6d^^. *|- 
f^m^Sl 0 8;5i53^^5£{b]^i!jtt-^LCOMIc:J:oTu-</^ 

VH. VL t/^sm^^W;^-r-5o 

[0 1 2 5] /^-< LT. Jt>mmm<i>{^xti^. zcoxo 
[0 12 6] <jt^mmm(2»mmi.fcmmmm\^^\^^x 

[0 12 7] CCX\ M^l 1 0|;i4oft'5^S^e-^<7)fn 

*Dm/El-ov^x^*f^-^6o ^^*5. 01 4r^v^-^^«i(ii 

^copg^^->5^co'3^«|f^^^^-t-7^-://i.T-S5f9. {HI 

pg^x-^i^. IJ^l 1 0t::*5{t^|ii*mi^l 1 30 
^-^(O^Mm^^^^-t^^ % i^^^^— hXfc-60 

[0 12 81 }i^mmm^\^^^m^^^mmx\t^ mi 
iw. m^Bm\z.m\^^tihm&^. vo (=o) . vh 

(=V63) , VLH ( = V55) , VLL {=V8) (03 

'm&wLL^m\^^^mf^t<D\t^^mu\^x. m& 
^^miE(wmi--5 6 4Pgs8(^^^3dSBrtg 

Xfl. Il2l;i. ?Sagl:i®JEVO. VH. VLH. VLL>Sr 

si;iip-f ^»irBiiwiE:§3-6fcJ?)ic. 1:7 u-i. (If) 
x.r^i o^@(oS8rfl(;i^>#Ji-6o w<7)^)^#JL:rci ofi(D^ 
F«^^fiES:wtwi^y>^w'-/^Ks f o-s f 9bm^'r^:i 

i:t-i"6o 50 
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[0130] ^ e>(^. *:/£ffl?^ffi®{w>R6m^*^igS 
mat-. IIJ6?^ffiXxE-<fcmJE^«llHlK 14 5 0 

tmtmm(r>mm:i^^mm^x.<>x. -^yy^-zuy 

S f O — S f 3{ZtS\f^X\^mJEVLl(Dy o nirmtfX^. 
-^-Zfy^—zUl^S f 4 — 3 f 6tc::fcV^X{±®EVLH<7)V 

0 n<^Ui;^L. i^^>^^~y^KS f 7 — 8 f 9tciBV>X 
nmmVHCDV o n^ttitl-r^^ ^LX. miEVonir 

f->^7^— /VKfelcm/EVH, VLH, VLLICct-Sfi 
-5^#^t^^|5$tlXV^6, 
[0 1 3 1 1 (00 0 0 0 1) X 

fc^Sr-^. ^mmm(omm^^i. 59 (=1/6 3) 
i^m.xmii't^'^^mt^h^, -^^x. *:iijs?i^^x 

fi. ^Kiiim<^iiimBls 1 i 8*5i:t>*>EtrpiSl^i osm 
\:^mu^ti^mmtiK ^':fy f 0*3j;t^s f 

1 lw^b%^X^^Vo n.= VLL^/.f 19. M^01^>^>^^— ywK 
{C:Jb^V^XJlVo f f =V0 (=0V) .!r/c^'6ct5{r. in 
mW^x 1 8(c:»-t-^m/E(^)R3J!J0^tT9o c::x% isj^ 

(1:7 1^-^) ^;ISoX¥^&{t:uyh^;^^s^cJ:oX^^^«> 
KS f 0:fcJ:t/S f 1 coS^ 
^> 1 :7u-i.{;i^bX (VI /VLL) 2^*1::/^^^ 

.b-THf^. Pg^T^-^ (0 0.0 0 0 1) IciMiS U/cHS!! 
«iE1KVl^]U^(cRlj!jn-r6c<ir;iiSX#6o ' 
[0 13 2] ^fc. m^^—^t^ (0000 1 0) Xfc 
^i^lii^<^]gji^^3. 17 (=2/6 3) % 
i:-r-<^Xfci9. ^cDfci6{;ifiliamJEfitV2^®^tc 
nx^xmvi'^^'^^^t'^^^. ^CX% ;*:|IM?^^X«. 
^KliSit^iiJ^mffi 118 *5 J:t;5>^rfi]Sfii i o 8 

*P$n6S:^;^5^ -t^^^^'^— yVKS f 0, Sfl:}i5j:Uf 

s f 2^c^b*v^x^lVo n = vLL<^/.t t). fife(7)1^:/77>f — 

/^Ktc:*3V>X«Vo f f =vo (OV) <!:/j:-5J: 5{c:, 

1 1 sic^-r^m/Eo^juD^frPo ccx. pi/ 
m\z.mxi^^^mmn&m\x. mjEm^iSo 2*^ 1 ^ 

«B (i:7u^ix) i;i:EoX^^{t:bfc^::^tS{cj:oX* 

46?>tt6;i)^eD. i^7':7^— yUKS f 0~S f 2<7)S$ 
S:. l>^W-^lc:^LX (V2/VLL) 2 <^^Cfc^ 
Felir-mtf. PgiS-r-^ (0000 1 0) tc^/CUfcH 
amiBEfigv 2 ^iifllltciPn^D-r 6 C h ^sx^ -5o 
10 13 3] nm^. m^y'-^t^ (0 000 1 1) X 
^^Wim<nm&^^ A , 7 6 (=3/6 3) 

%<^-r6o wCO»>g^. ^-fy >{-f\^Y^ f o-s f 3(c 

*5V^XfiVo n=VLL^/^ 19. te(7)1^ >^:7 ^ -yw KiC:fb^ 

i^XfiVof f=vo (OV) ^/jrSctpd. 

1 1 8jr^-r6mJE<7)^*p^fT5o c:cx% lUmic^JUp 

•^i^^^1mm&m^t. mBm^mso^^ikxWim ciy 
i^-j^) i-:i:ox^*s^bu/c^*ifijcj:ox*>?)e>iX'5 

^^^)> f-:/:7^— KS f O — S f 3(75:^$$:. 1 >^ 

-^(d^TLx (V3/VLL) 2 ^mctcmmt'tti 
tf. PSss'T-tj' (0000 1 1) (cmufcuamjEie 
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V 3 ^mmzmi\'t^ z t ^>x*^ 

[0 1 3.4] ^iblc:. ^my'-^t}^ (0 1 1 000) X* 

:h^m^. ^mmm(Dmmm^ 3 s . i (=2 4/6 
mxn^ ^mmm(r>mmmM \ i s^ojzu^^fsimi^i o 

TVo n=VLL^/^!9. f-y:7.r-/WKS f 4-5 f 5 
\Z.^\,^XV o n=VLHi:/cf '9. ^ — K S f 7 \Z. 

v^XVo f f =V0 (=0V) i:/^6J:pl:i. li^mil 
1 1 8lc»i-5m/EoHiJ!jD^tf 5o C(?3J:5»-M5Rm(l 
1 1 8lc:^LT«JE^RiJ[)D-r6ci:|-J:«9. 1:7 u-i. 
tci>(*bTP&px-^ (0 1 1 0 0 0) icmu^t^^S 
/Emv 2 4 ^iij*lc:Bi;!JD-r -6 C ^ t^x% 6o 

[0 13 5] JWT. p^«i:iLT. 

[0136] J: 5 \z. UT. :7 u— A i f i o^(D 

1^:^:7 ^-yPKS f O-S f 9(D»!r«1tw5^f'JL. Pg^x 

^mtel 1 8Jc:Bi*D$ti^mJEI^. Vo f f (VO) <^ 
Von (VHi3j:tJ«VLU VLH(7)3ti[) ^fflV^T^Sil 

^l^:m-r6 6 4Pg^(7)^^/55nftg^/^5^ 1 
5 tC(§I;^ Lfcf-y >^ ^ —/V K S f 1 S f 9 (DMmn. 

mm±.. ^^f^^LV>||e^c:I§|^UTV^6^!iS. m^\^^<r>^ 
^t'^^f^hh<r>x^r>x^x\\ 
[0137] \^)&mmmfZ>xvt^ MmmMwrn 

[0138] immwrnoi} mien. ^is^^i^^Oic: 

[0 13 91 ±iallffl?l^ffi*5<tt^-bfE#lS:ffi?^ffi{Cibn^ 

[0 14 0] ctii:i>ttL. :^jtmmm(2>xn. Mi^mm 40 
[01411 wh. ^it^mmm<3>xn^ mie tc^^j^-t- 

fiSccoi^:/:7^-yvKlc:i5V^X. B^u^yi^L C OMi: 

*®<^(caij!jp U ^1 f co^Jcco^u— i>.2 f 

Xtt. iE«^l^-</^LCOM^^iS<t LTSmVo n- 
(VL-. VH-) (^U'-<yWS|KSrtTo/cm/EVo n+ 50 
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(VL+. VH + ) ^lU^^;^->'ic:-r6S£E^ LTM^ 

[0 14 2] z(D^^fj:^^mm^nofcM^n. ±15 
[0 14 3] a. ±mmmmm<Dx^{zmmm2 (a) 

mi^tl^XV o n-^. li^^:^:7|c:i-6m/E^ UXV 

0 f f ^^y^-^mi 1 4(;itti;^L. ^(0»:<o:7u-^ 
Xtt. iiF*$r:^:/Jc:'t-'5«JE^ LXVo nH-t:, ii/*$r 
:^:7{;i-f--5m/E<h bXV o f f 1 1 4 (cm 

^ 1 :7 -^^SSXRe-tS J: 5 t^— ^iSSl^SilHlK i 4 

[0 14 41 b. ±mjt^mmm<D(Dx^{cmmmi i\z 

ZCDWr^. *>S:7U'— AX«m/EVo n ^ LXVo n- 

^CD^' i^X«m/EVo n ^ UXV o n t 

[0 14 5] *isffi?i^^(3)icj:n{^. ±mmmmm^x 

LfcMScD^Mb^l^ih-r 5 C ^ ^>X^ 6o 

[0 14 61 <ftmmm(S»j$immm®\^xhm^yt^ 
mm\^^\^^xn. mm-r^mmx. -^-yy^-zuh^tDm 
miA±x(Dmm^^m^'±fch<^x\' -7 u-i^sjcti?- 
^ -/uh*(Dmmm±x(Dmm^^m^'^xi^^, z 

1 8^<DmmMi:^'r^^ ^i^^'f'^—h^mi 7tc 

-7 1^— I f ^Sri 5fi(^f-:/:7^->rpKS f O'-s f i 
4lw5)'SiJL. f-:/:7>r— KS f O — s f 1 4Stc:mJEE 
VH. VL{cJ;^M;z^#tt^tTo/ct.(^XS:)'5. 

[0 14 71 -^x\ mi 7 (D±^(D4nn. m:t\^m 
mi 10 (Pij) {zmu^ti^mm. T^(osnn. m 

m (Pij+l) l^Hl*i$nSjKJ^Sr«a|:^LXV>'5o 
[0 14 81 Pg^-reHi^X. 1^:/:7^- 

/^KO^r«^tt±X(7)g£g^^teL. iU^ (Pij) ^Sf 

1 4-8 f 0(D|i|B(cgEBU (Pij+l) f 0~ 
s f 1 4 co|ili{;iiE@ y i—j^(Dmi^t>^m^. ^r/ 
:7^-ywKS f O-S f 1 4(DiEgS:. ^JfeSaxfiS f 
1 4-S f OeOHgtCfiBU mmkX\tS f O-S f 1 
4(nm\^mm.'t^. rt^l;lJ:oX. iif^i lOlc^^LX 
R3^)D$tt6 2fitfg-^;isg|g|-t^iij^X:^# < ^Bj-r-S*^ 

[0 14 91 fSl. ±IBlC^f^ffi®X«. ^u-ASdih 
:/:7><— /vK<DgEB«rA«l;tXV^S^s. 2:7u-i^Sj^ 
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[0 15 01 <]^>>mWM<5»-:>i. ±«Eb)t*Mi?^ffir* 

Wmmi& \ 4 0|C^ott6Xv-:7 h Uv^^^^.l 4 1 0*1. 

[0 15 2] mi 8*1. CO|£ffi?^^©tw>^6m^5fe^ 
x*>eo rc^B](c:4oV>T. Xi/:7 h i^v^;^^ 1.4 1 2 

1 4 1 0i:|s1^T^6^^ •^(7)^S^s^5><^/c^oTV^6 
^|c:^oV>X. Xv':7 h Ui^^^ 14 10 ^^ffi^UTV^ 

So in*>. n = 2 xv- 

h U>?;^^ 1 4 1 2*1. ^ii/^m^S 1. S 2. 

s p^«i^J:m;/Ji- Slt^^/c^oTv^So 20 

[0 15 3] ^fc. ^(7)J£^?i^s®(c:4b^v^T2^^|[^t-^ 

*1. ^^i^^Sc^X^jft^atT^T'-^^lftl 1 4--C0 2 4i[fS 
s 1 ^. f^m*@C07^->5?|Sl 1 4--C0 2^tft^D 
s 2 ci:0 2^iBc(c:$>*t^HX«^$;rtS. ^i 
O^i/^lHlKl 4 2 2-C*l. ^^BODt^-^J^MI 1 4 

tcmLX2fam^D s 1 ^^5/^i-6t>(^^. -^tLi^ 

jg^< WJS[*e(Dx — ^«t l 1 4*c:^lSLX2^Bm-^D s 
XV^-6o 30 

[oi5 4ifieox. ^Lio^bfii'f-^mmmm^xA 

o*cj:tL*^. mi 9*^^$4x6i;5*w. m-'(0^>y^m 
-^Sl. S2. S3. •••lcJ:oXl^^l3:Mm2fi5><^2 

LX<7)^JSI»^±IBll«?^ffii:IP]~-*r*i}tbyh* 

So x>-:7 h i^v^;^^ 1 4 1 2:^«^-r6Wi 

lHli«<^^»*l. T^-tJ'jSi 1 4 0*&*«i:t;imi-S 

Tnj -^(D^t^^^XfeS Tpj J^lNUM^tLSo 

fcd6. Xv-:7 h u-v^^;^^ 1 4 1 2co«^^. xi/:7hi/ 40 
v>>^^5^14 10 (El3#Raj irlt^^LXfifl&^b-rSCi: 

[0 15 5] x>:7 h uv^:^^ i 4 1 2 ^W^i- 

x^^iX-^gT^-^Sc^j^^x^Sc t4rS*-rSo 
OfcJ6. *i¥^S»!P«^Srl^i:^-rS<^Xfcixf^. »if^^ 
LX?^»*ix6m;^*«J;t6 w ^ t>X# So 

[0 15 6] C(7)jCffl?^ffi*;ifcoXll. 7s/^ft 

#*cJ:oXl^^$nS7iy^S:tT5lll0^s'^IeIKl 50 



2001-100700 

26 

4 2 2C0fi»^ r2j <t Lfc;5S. fsj J£i(.±^LXt>^ 

v^::^*l^»x$)So c<^»^Jcfi. 2ffl[fi^*i. 
fi&lciS lI-iTc^iKlwi^fm f>nxWj^$tLS t *w/jr 

So 

[0 15 7] <i$:ffi?^ffi®>^yh. ±.v^\^tim:mmm\^ 

*5V>X*1. ^1^7^:7 ^^/wKlc::^oftSlliA^r«1 dv 
a) X^T-rSo Z(Dfcisb. fcSi^:/:7^— K^c::^b^v^ 

-t-s^xo»sr«^x*i. «-®*cDfSse*^:*3v^x#ji^n 

fcm/Ecof^l^®lf^;d^tT^:>n S co^z^X*:) So 
[0 15 8] _bia|IJ£?f^S(-4b^*tS|g»Ie]K. ^Rr 

"r-^mi^nm^i 4 o*c:*i. 0m\tmmf&^<o^ 
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